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FOREWORD

('OlluuclTiaJ Itl·(·l.'plilhilily hal:> lx-(,11 the primury tholl~ht ill the dc~igll

of (~l:1Il'1'1l1 HmJiu ill~trUIll('nts. Thi~ ~ll(lllld not he taken to mcan that
th"y Ill'(' not pru·i::.ioll in<;;lrulIll:ul .. Hilt!. Iu·(,ol'dingly. Inck :H~Cllrac_,. hut
rulh('I' that uuu ..ual ruggl'dn(,;;;i; !la .. 1)('('n illl'orp0l"ulcd in their de::'lgn.
They 1111\-<.- 1ll't.'11 c1l':-iglll'<l 10 sbuul ol"ctiuul'y ('ollllllcrcini laboratory u:,c
withuut lo.;:s of it('('ll1"I(',".

A gcnt:rul c1lls::.ilication of :111 in"ll"IIllIcllb liS laboratory nool-king
:.llludltl'ds would. of CUll 1'$('. be illipracticul. The \'CI'Y nuture of some
ill.;;trulll('nb; ll ... 1'1'fcn.'lIl'C st:lI1dal'ds llI11k('~ it IlCl'CSSltl"." to gi\'c spc('illJ

illtcntioll 10 thl'il' Iwecisioll. E"cn ill the.." illslnl111Cnb. til(' construction
is SlIt,1I that tll('," may hl' rcfclT<.:d to reg-ubl·'.'-, \\'ithout thc dangcl' of in­
jury 10 th~ir accurllcy of calibralion.

.\ fcalul" H( pudic'lIlar inh:I'cst in Olll" linc of lahorutor." cCjuipm(,'lIl
is the' spc('inl plll'!'i Ihallll"c ;lm;lnhlc 1'01' ttui('k Iahol'atury sl'l-ups. Thcse
PHI"I:- consisl of tjuick dlang'c·O\l'l· 8will"iH:s, ~pccilll plug and jack com­
bination:-, IIllcl lJulll('-lleck hil1c1il1!! posl,.. III II Ilihurulor." ('tjuippl'd

with It fl'\\ 01' tll(·-.c :Ll'('(':.,:o.ories il is p05s;"lc to get IIlflll~ with U slllullel"

lHlmh(,l' of illslnlluents 1l\1ll1 would I.e 1·C'tjuil'cd if pt'rllllllll'llt sC't·ups \I('re

U5(1'1. This dll,"':' of l'tj\lipI1K'l\t II ill he found l'arfil·ularl." useful whcre
(:o1l1pIII'i!,()l1s :In.-lll·in.!' II1ath,lwlw('('1I dill't.'J'('111 kiml:- uf illSlrlll1U'llls,

111 looking through Ihis cllhL!o,g' it is ('\'iell'lIt lit 0111'(' that the

ill.;lrulllcnts li~lcd nrc' bl'gol,ly :'!It'(.'illliz('d OIlCJo; for lllcllsurC'lllellls al uudio
and radio rl'C1luCurics. The fud, how('H'I', should not 1.>e lost sight of
lhnl lllltlly of Il1l'!;(.' in::.tnlllll'nilt 1\1'<.' ;'\):0.0 pnrliculal'l,v Mllll'lcc.! ror usc
at l'UlIlllll'ITinl l'requ('!u·j(,S find in dirccl C'uI'I'cnl \\'ol·k .

.\::.idc fnull Ihe itelll::' Ji~ll'(l in thi::. ('alalog, \\C lIlallufacture n
Iltrgt' IlIl111hcj' of special illsll'unu:-nb and pie<'cs of ltppanltus. These are
built either to the ('ustullIcr's sp('(,jfications 01' 10 mcct his purliculflr
rl.'f(uin·llIenls. Your problems in this field ul'e 'iolicitcd.



SHIPMENT and TERMS

l-nll'S's spl'cific shipping instrudions accompany llll ol'dcl', we will

lise our hc,:,t jlldgmc-nL us In the IllcllHKI of shipment. .\11 prices arc

F. O. B. C:lInlu·idgc. .\Iass. TIl!.:rc is 110 domestic pal'king chul'!,rc and

lin Chltl'g'l' for shipping' ('aSeS unless .so stated "ilh the pl·ic(,.' of the in­
stnllll(!nt.

\\'hell UI'c1CI'ill~ by 1C.'Il!gnlph. plc/lsc ::.pccify quantity and our code

word. J:'orcigll l'lIshHlll'I"S \\ ill lind it {'nll\'cnicnl 10 usc Bentley's Code.

Our ('ahle Ilddl'cs.s is Gcnrllc!c'o. OostOI1.

TCl'ln~ nrc net Ihidy dilYs Ill' with ~("( di.scOllllt for 1111 ,nu('11 I within

tell d:tys fl'Olll dIll..:! of shipment. \\'hell cash flCCOllllnlni(>,S the order, we

will pH." II';InS[Jvl'latiOiI dlal'gel<: an.\'\dl<'rc ill th... L"lIilccl States or

CUllnell' ill plal:C' of allowing the usual ('ush discount.

Cnles.s cl'edit has all'cnt!\' hccn c~ttlblished we will llltlkc shipments

C. O. D.

.,



A ONE PRICE POLICr

Th(· items lisled in this catalog urc of ~ll(;h :l IllllUl"C Uwt the)' nre

he t rlislrilmtcd all II direct from mUllufaeturcr to consumer basis. There­

(OI'C. with the ('sceptioll of a co-opcrati\'c phlll \\ilh the Central Scientific

CUllIp"".'". of ChiclIgo. 1l1illois. our inst!'ulllcll!:; are not solcI through

(1(-'/tleI"5 01' hmkt·rs.

~lallY uf the illslnllll<.'lIti\ rCfluin: :.pN'i:d engineering (:urn.:spolI«<:lltc

to delcI'mine thei .. lHlaptahility to the lHtrticullll' couditions of llJ(! pros­

1'(·(:1 iH' lISI.=1'. As these jJrubll'IIlS .:tl"e strictly of lill en~ille<'rillg nature.

we lllHinlaill 1111 1'llgilll'CI'illg staIr to gi\c I'articullll' attcJltion to such
prohlem.... YOUI' concsponrlcllcc is solicit(..d .

.-\~ our illstl'lllllcnts arc not sold through dealers. prices hun~ hccn

nlade (Ill a llll!'is lhtll do('::; Ilot l)crlllit UIIY di::;cUlllll. A-\11 prices o\"e.

tIH,'r('(orc. strictly nct, Quuntity discounts as gil"cn in the ncxt parn­

graph 11I'(' llll: unly dis('ulIllf:, al1o\\·c<l.

\Vhcn len !'n nltlC'tl:t:'11 or allY ill:lll lIrc onlc\"cd at llle S:UllC tillle fOl'

11 sil1gle shipment. thel'e is it 57'0 discoullL. In quuntilics or twel1ty 10

llillely-nillc. tbe discount is ]09(-. Tn fjUHlItitic$ or OllC 111111dl'l'd or O\'('\".

specild pric.:cs \\·ill be quoted 011 l'cquest.

U.1I('55 otherwise sluled: quotations rcmain open for thirty dtlys.

DcJi\'cI'Y proltlisl'$ arc made subject to the uSliid c1a,ssificatiorl of C1.tUScs

beyond OUI' control. Catalog prices have ltCClI revised to July 1. 1928.

hut nrc subject to change without notice.
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co DENSERS

The retluil'cllIcnls uf cOllllllunications tluoratoric's lit\\'c cltHed (or a
wide voriet)' of capacity units. These indude precision units for capacity
UIlt! frequency stlllldul'ds. lilld unils fol' tuning of oscillator <inti filter
(·in.:uit!i. The Iatler r('(luil'Clllcuts nlone necessitate u nlricty of cOlulcll.;cr~

in order tu cover the wide frequeucy runge IIsed.
The lal'gel' cHpacilics required for lou' fl'('(IUCIH'y (,il'cuit.:. an' n('(,('5­

snrily of paper Or micit dielectric since air condensers of such Cllpitcit.v
would involve gref\t hulk.

TYPE 219 DECADE CONDENSEIIS

Every college ~tnd rl::il'urc!l lahol':dol'.\· has Ilccd of t\ ntriable;: con­
dellsel' of lttrgc Cll1)j1cilanc(' Hlld I'cu50lluIJlc uccuracy for tcmpornrr set­
ups where it is inc...xpcdicllt 10 lise lite precision types. :For UlHximum
utility ll11d ntpidity of ildjustlll('nt this unit should !lIne the same flexi­
bility as the flllllilillr dial-dcc<lde typc uf rcsisbllH:C uux.

In the Type 2]1) Decade COlldcllser Ihis highly desirable (colul'c is
obtained by means of a cam switch which makes n definite contact with
the SU(:ccssiv{' units. ddl'l'millCd uy a uall and so('ket locking combination.
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(;ENEIIAL IIADJO CO.1fl'A.\T

This permits the construction of f\ ullit poSSCSSillg the slime chllraclcristics
liS II,e standard dilt)-<!ccutlc IYI~ of l'C.~sislllnce box. The Cll}JflCilullCC

ill mil.:rofllrJIds is I'end dil·ectly opposite the elld of the s\\-ilch poinle.,.
The ('omplete unit is mounlt.'<l in l\ \\,.dnut cusc: with lmkelite P;'Ill~1.

The condellscl's used in the 0.001 sttps III'C the lllien type. Holled.
IIHI'I,tffill-impl'cgllal(:(1 papel' cOllckll:-;('I'i> lll'e lIsed in tllr higher cuplu'itlll1cC

steps. While this type of COlldcl\sC'I' itl inferior lo thaL lIsing mit'a dielec­
tric. a well huilt paper condenser is Stl Sltlisf'lclory (01' a wide "Ilricl..r
of lnhondOl'Y us<-s thai tILe expense of the mica type ill lhe hlrgcl' cnpu­
('italwl's is seldom .illstitil'd. Thesc' unit:! arc sllpplied ncljllslcd tu within
~IC ill tlll' .001 ),11"., HlId lI'ithin i f'l: ill the 0.01 ;\IF, alld 0.1 )If', stejJs,
I\'hich is a fuil' indicutiull of tlll'il' C:UIl~t'UIl'Y lllidcl' "lIrious cOllllitiollS
of t(,'ml)(~I'lIhll'(' illl(l frt't!l1cncy.

The I'olled 1':'I>l'r l'lmdl"ISCl'1' l1$:cd in tll(,' Type ~1!) IInits l'cIW('!l('llt till,,'
IJclil of th(·il' type, Till' Jlllpt'l' :\nc1 foil 1l1'C fl'd fl'om thc l'olls through
1111 illljJl'CgllHlillg hath of moltcn IlUl'uftin, The thorough ilUl'l'cglltltimi
lllllS olJtain<'Cl nol ollly inCI"C'HS('S the t1i(,Ic:etl'i<; strength, Imt also lllaJ..t'!l)

Ihe lI11i t IU01'C cOllsistell till it"" hdlll vio 1", due 10 i bi gn:~ll tel' hUlHogellci Iy.
Sunil,jelll on'rlllp is Hllul\"ec1 nn lite foil so til/II the suc('c::;si,'c layers l)f
cneh plate lItHy )JC lxont O\'CI' for C4lJltlld II-Hit cudl olher. COIlIlC'c1ioJl
is marie 10 11Ic sitle: uf Ih£' plale, tlml is, 10 nil 11I."('l"s in the 1'011. Becausc
of its low<:r resistanc(', Ihis Illethod of Ilss('mbly is lllllCh superior fOI"
htlJl)I'Il~OI'Y lind IiItCI' \\'Ill'k to lha~ "hith mllkcr;: lise of II conllection al
till' ('IHls of tilt, pilltc~ olll,\"o The sid0 C'OllllCclioll also avoids the iIlCI'CII~(,

(If phase IIl1gle wilh f1'cqU(,IWy which 1I(,'C,:lII'S with the l'nel COllllcdioll, Til
pllHl;c angle til' these COlltlt:ItSCI'$ at 1000 cyt'lcs is approximlttely .is'1-.

The ,oolllplelc<l eOIl<lCJlllel' llllit!'! Hl'e sC'lLlcd ill Ilicial cans 1I'1l{'1l (inally
1l10llll!l·d.•\ rigid 11lOi.<;tul'I..-proof assclilhl,r iii IhllS assured.

Tht mltage rn.ting or nil lIllits i!l 300 mlts (I". m. s.).

(·SES. Thc "['Yilt' i'I!) I)N'Hdc ('ulHkIISl'I' iJil cx:tl'cllldy usc-ful ill

\'lICUtllll-ttll)(o o$cill:tlul's or \Olll'illhic fl·CllllCllC.", It pro\'ides the lill'gl' capa­
('jtllI1l'C' n.'(!uircd fOI' lUI\" fl'cqIlCll<:,\', Hurl pn)\'idf'S cOIlH'nicnt ",ll'inlion
ll\'C'I' II Cllp:lcihlllcC range or 10UU 10 1. rt is also useful in tClllpOI'III':'
filtcl' :oct-ups IIml in luning cirl'llils to luI\' fl'('tjUl'llcicR,

Tyl'(' 21 B-F Dcclidc CUlItIt'II~I'I·. , .•. , , , , , , rl'ic(' $.J.O.tlU

Tell 0.1 ;\11". steps.
Tell (I.m :\IP. steps.

D· . (1/" " I'" \.,.. I "1Illelllil()llS 97 2 X i) x 5:'1' elg It 5 f.,l

CodC' W()I'd: con':n.
rI; I



GI;XER.-tr. RADIO CO.1Il'A.\'l'

'1'YP<' t19-G Con(/C'user _ Pric'(' $60.00

'1\'11 O.Oe/1 ~Il". sl",ps.
'1'('11 om .II F. stepS.
'1'ell 0.1 "F. .stq'~.

O · . 1 '311." -It 6" " .. I t - IIIllICJ1~IUIlS :"'/J, .x <l:': • cig I I JS.

Cude ,,"o..d: BRIEH.

uu--

UH COi\DEi\SEIIS

rltriahlc 1111' cOlld ·n ...crs al'e gt:'llcndly lli::lcd as scc:olltlar." slantJurds
for 1111 bthoratory PUI'poses fOl' l'apacilUlll'(':j up to :sen'I'al hUllcln·dlhs
micrnfUrllIl. Coudcllscrs for this purpose must tirsl of all I>c of such
n1ggClI lllc('hanicHI COl1struclion ItS to \\ ithstHlld the hltncHing or onli­
nary 11ll..lOnt!ury lise. without sllfft.'ring changes ill l'nlibrlllioll. It is also
ill1jJOdunt lhlt! the phase angle be as low itS is ('onsi:,I~llt \Iilli I'hysiclIl
"lreltg-tli nlHl t!lat the field through til{' di{·!(·<.'ll'ic t"l'llwin suhstanlially
('U1lsllllll wilh dlllllgl':j ill capllcily.

Hc:alizillg tliut therc is <lll ecollomic as \\l'Il ll~ tl physical pl'OUICIIl

ill\'ol\'('d. the C;cll('ml Hadio COI1lIJ'lIlY hilS di"idcrl its Laboratul'y IIiI'
CUII(!l-IlSCI'S itlll) thrce dusscs. dcsig'llcrl to l1I('c,t dill'cn..:nl l'('quirclllclIl.~ of

(H'l'l'isiull amI l'OllSblllC.", TIll' T.\"pc :L:l:l Pn,'ti.swll l"olldeIHi('I' is tl..:siguC't1
fo}' IISC II'" It 11I1)()l'alol'y .shtl1t1llrd unci in precision Wt\"l'lllclel'S, 'VIIl.:r~

l:dlUl'ItloJ'y \\'ul'k of less c:xading ("hllt'flt'l!'!' il:i pl:llltH~d, the' Type :l·W o)'
tit" 'J'YPt' i:m \' Ill'iahlc r\ i r Cnndcw;pl" will be found $111 iSl'Hclol'y, i\ II
thrce tyjJl,'S <Ire Illik" in gelWI'HI "IN'lrit'/d df'f;igl1,

TYPE 222 PHECISION CONDEI\'SER

Condcnscrs used liS standards and fill' predsioll 1lu.~lIsun':lllcl1l~ lUusl
hll\e IIl1tlty fcatures nol uSlwlly fUll lid in ol'c1illlll'y Illhumtol'y ('ondcllscrs.
Fur \'Iu'iaLlc stHlldlll'c1s it is essential thai Ihe I'IHtC'S oe sufficiently rigid
11IId well spl.lt'li.1 1)0 that IWIlCUillg tilC l'ondel1~el' will not ("(tuse It ('hange
in l'lIl':lcitllllce, Ii is not alollc suflicil'llL t1wt the po\\'el' factor b(: low,
out it is abo important that the e1idedl'il' lu~,')c,') Ix.: ~Ub:;l<llltjall~ 1;011­

slllnt IIl1 00lighulll til· ~ltlire mnge uf the condense!'.
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GES/;;/UL 11.1 ()/O GO.1I1'.I.\")"

The Gcncntl Hildio Type 2"2:1 J'J'ccision COlldcllscr is intended for
u::>c w1H.'I'(' precision is cssenliltl. I'llll .."", thull fUI' usc It:; HII onlinnry
hlborutol'y cXpCrilJlclltal condenser. TIl its design, the Illcchanic:d n!' well
IlS the Clcctl·ic.:al l'c,:ldurcl$ h:I\'c l'Ccl'j\'('d spccitll nttclllioll.

The plates ,Ire of hell\'.'" nlumilllllll, wlrlcly separated hy <tCCU1'ut l.v
lltl'l1{·d ~1)Hl:l'n'. nll(1 lil'llll.v dalllln·d Lelwc:cll >iUhstallti:d ("1l,.1 lllet II I end
plales. .\ sleel slwft: Ci1.ITying the roLnting pl:tlcs. lllrllS ill conc-shaped
Lron;.',c· belll,jngs. The' :tdjustllJcnl i:s locked aft(,l' the cOlldcllscr hus been
subj"clcd 10 a I"Ollltioll tcst 10 inslll'(' the propcT tilling of the hcltrltlJ!:-.

The rolary plnles nl"c turlled l.Jy tl worm llncl gCftl', lhus pcnnillillg
',n<,: ('onlrol. 'I'll(,' 1\'(II'm is hc:ld lIy spring tension ill position against
Ihe gc:al' t·o prc\'cilt l.l:tckltlsh, This is the sallie mclllorl used in Het'mute:
cli\'iding' engines, Tile worm is Itlppcd in lo insure pedeet IiI. twd lhe
condenser then Ic~ll'l.1 for hneklallh ill LIte Illboralol'.r.

ELECTHlCAL. The statol' plate ::\ssembly is insulated fl'OII1 the
,.iKid end platC's. CH1'I",'ing- the l'otOl' I\ssclUhly. hy isotHlltitc- hlocks, As
these blocks arc slHHtI in \'olmuc. lllld placed in n lI'eak l lIorl-\'urying
c1Ccll'ostntit field. tlte condenscl' litis U ,'('I'y loll' polI'er f;tclor. ,007%
al 1000 ~1~lF.
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Gf;.YEII./L R.WIO CO.1/1'.I.\"1"

'Vilen using thio (.'ondensc!' in Illt:usuring tile power fuctor of ub­
sOI'hing cOlldcn:s rs tilt' fnet that Ih~ field. where th~ isolul\litc supports
Ill'e lucaLe<I, docs nol vll!'y with condcnsel' s·1 tillg is of importunce, be­
elltlst it pel'lIIits the usslimption thtl t th~ Iwccision condenser is the c<llIi,'­
:llcnl of 1\\"0 cOndtllSl'rs in parallel. one heing a perfect condenscr of
':triable cupucil~', the other n small fb:«l cOlldcll<;Ct" with which is ilssocinled
nU the t1idedt'ic lo::.s ~.

The tcmperlttul'c cocflkient o( this cOlldl'Ili>CI' is pructically nil.
find there is 110 ('hangc in cnpncity with rl·l-<!llCI\CY. The l'<Juirulclll series
l'csb.lllllce at ]000 (',n-Ies autI 1000 :\DIF. is uPl'l'OXillllltdy 11 ohms.
Th Incukdu\\'l1 polclllilll i" ahout 1000 nllt..,_

·CALES .L'\IJ C.\1.I0HATJO:\. ,\llacheu lu lhe ""u" shuft
is a sculc. di"idl'd into 25 equul paris. while on the worm ::lhnft is n
s~colld scale. the Cin:UlllrCrClICe or which is tli"itle<l into lOO ccjllnl pnrts.
Since olle complete turn or the worlll .shltn 1II0'CS the Ilmln scnlc tlll'ough
one di,·ision. the. pO::litioll ur the rotu.·y plates llIuy be read t.Iil"cctly to
1 purl in 25UO-cquindcnt to :.,bout O.U i\I.\IY Since these SUb-sclde
c1i"isiolls are 1IJ () uC UII inch apart. it is ell..,.'" to estimate to Olle-(ifth or II
di,ision. Ench cOIllI...lIser is supplioo witli a chart giving, with nn oc­
Clll·lU~.'" of 1 .:\Ii\l F., the couucnser c.lIibmlioll al 26 points.

l\lQ 0TISG. The ('ondclIscy is mounted on a ] J. iudl UlulIlillum
plnle finished in })enllllnent ('rystulline black. This plate rOI'IllS lhe
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CEXRI7AL HAJJ/O CO.1/1'A.\T

lop of thC' enst'. which is of polished \\'lIlnul and lined with a copper shield.
Tn orrlcr tll:1f the condenser llIay ue kept free frolll dust th two cales

are l'cHd throu~h glll~S windows set into Ihe aluminum top. A hurd
nlhhe-I' l'otnting hHlldll\ extC'mls into the. box and ngugcs the WOrlll shafl
Til Cll)'l"ying bHnrll<, ltnd other l1lC'bll varts arc nid.e) plate<l.

.\ sub.stantiHI white·wood can'yillg ensc. prO\'itll'd wilh lo{,k nnd
carrying IInnellc:. is (ul'nish(·d with l'Ach instrullIent.

Type· :l2:l-L Prl'(.'h,ioll COlldc'nser ] .500 :\.L\I F :tHO.OO

DiIlH..'ll:-iollS 8 1 ," x t;3-J." x !J". \\·ciJ.(ht 1.5 111 .

("odt' \Y(lrd: COP.\l...

TYPE 216 CO,\UE:\SERS

Tilt.' TY!ll' :l·Hj \"llriablc' .\ir COlltlens('!' i~ .'!i1l1illtl" ill t'UlIstl'uetioH to
the Type :!:l:l PI' 't'isioll ('Oll(ll'IlSCI', It is !Jclll.'l' HClllptC'f1 to u~(' H:'l II scc­
ullllnl'," :-tlllldal'd tlllIn Ihl' 'Type :l:3H ";triahle .\ir l'lIIall'IISe!' IlIIel. ill fad.

is s:disfadol'," for llHlllY lIS{':'l when' the gr{'ul('r I'rcl:isiull I)f !'letting' of
lh(, '1'."1'(: '2:2'2 Prl.'l'isiull ('OI1(](;'Il':'l'r j" not l'{'lJuil'cd.

Thel'" is III) ('hllllgl' ill capm'ity with fl'('tllll'll<:,", TIl<' t<'lll)lcratul"
l'o":ffi,,it'llt io:- pmdically 7,.(TO, TIll' dil'lC'Ctric j:o, i,:,ollllllile. wllU~l' dic'll'c1ric
I'l'upl,rti(:~ an: ... "pel'iol' to pl)l'l"C'lain and whi('h is. in addition. non-aU­
sorbenl. The diC'lcdric is of slUull \'oIUl1lC" and pi 11('(.'(1 in II w('uk und
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GESERAL RADIO CO.llI'AXr

practically cOl1ljllLnt field ....-\5 the fi(·llI through the dic..'lc(.'ll'ic docs not
";tn' with the position of the plates. the condellsel' Illily \;. IlSS\llllC~d

tu he ccluindenl to two puralld condensers. one. H fixed cOlldcll~CI' of
....mllll {'upat·il.\". with "II the poneI' loss. the other a !'t'dcd \'al'i.l!.>!e
cOlldcns('r. This fuet is ,"cry import ant \\ hen the condenser is USl,e! in
Il1ca~lIl'ing rlic·lecll'ic tosses ill connection wilh the Type :lHi Cnpacily
lll·idf.,"C.

.\ rt·ductiClIl ~clll'ing is pro\-idcd (01' {'liS' in making accul'ldc capa­

dly adjustlllc·nts. .\ lhe rolol' of the ('OmlClIscl' is gl'oundc'd 10 the
(l'UlIll:. which cfl'('di"dy shil.:lds the titulor. tilt'I'e is 110 diOk-lIlty flue to

~tnt.'· cHpa('itics.

L·SES. The T."}Je :lotH rllriaule .\il' ('unell'lIsl'I' 1lI(,t.. l~ tlte \\ iel(' demand
ill mdio anel 1!"t'llt'l'Hl lahoratol'\' wOl'k fOI' H \'uriahlt cund('n~l:r or cunsider-

~ .
nlll(' J'H1lJ.{C. low pu\\'cr fudol' and COlIstUllt ('a pill'i I,\', It is useful us II lah·
undo!'," stllndnl'el or ('IlI'Hcity in hl'idgc 1l1C'1I~1lI'fm('nl1) of t'ulltlel1Sl'r r<,sist­
lIll('(' in tUllcd (,il't'l1i(s and in radio-fl'l'tllll'IlC,\' rt.'sistan('(· 1Ilt'u ..l1rl'lllcnts,

LOSSES, '1'11(' pu\\'('!' factor or tilt; 'l'ypt' ;l.U) \"ill'illbll' .",il' CtUldl'n:o:cr

lIt j.illO )1:\1'1". i nhoul ,005 r (. The l'c:o.i:-.llIl1l'C al ]000 cyt:lc:s i~ llbout

]1 ohm.s. /tllclal aoo kilo(',n:lc:,; thi::, l'(.'l'Iistal1(,c is al'l'l'o:\imnt('ly ,01H ohms.

COX~THl'CT10X. The iJiustrulioll sho\\'s the g:cJlentl cOIl:-ll'llC­

lion. The platl's fll'C' hell\'." aluminulI1. IItcm'aldy spu(·rd. Thc main
... haft i.s f'itted h<.'t\n:t·1\ cOile bl·lIril1~s. :;:0 thnl there is pmcliclilly no
('lId-pltty. 'l'h"!:lc h('arillgs are: ,!{I'oulld ill hc:ro!'c theil' firl,\I Hdj~Ii\lnlCl1t.

III t1l<.' rcrlucliull g-f'IlI'ing. mcntioned uho\'c, II small (ihl'oil pillillll is
1'1'I..'I;:O;l'lI ngHillst the lar::! gear by II pl10l'il'ltOI' hrollZe ~prillg so thal
tlll.'l'e i8 no IJIl{'klaslt, HCIl\'Y t'll~t hl'011Z(' end platc:,; :i('parnl('" hy lurge
hl'l\s:> spHcill~ pilllll's llluke It \'CI'Y I'igid l\S:';l'lllhl,\',

CAl.ll3HATl ';\, The minimum Hlld llIUSilllUll1 cllpacit," or CIICIt
condcnsel' is Illfll'kc'r! 011 the bottom or IhC' case, The a\,{~I'Hgc ('apucitiCi\
for (.'ill'h or the thrcc sizes or this type of l'ollr!cnSCI' folio\\':

Type .IJirl. ('IIIL .111l.t:. Cap. l'olt1l9t' (PraA')
2·f(;·J. 55 ~I~IF. loOO ~DlF. 00
~~';-~I 70 .DIP. :JOOO ~DIP. SOO
~~G-P 72 ~DIF. MIOO ~I~IF. 5.50

If dC'o;il'l'<l. U l'clluloid pt'ote-ctl"(! ('ulihl'llliull Cline. llcCUI'llltl to \\ithill
,:;'r. is supplied nt HII l'xtl'a dlal'g'<'- (If ~+,O().

FI~ISH. The condensci' is 11I011lltC'f! ill lin uttracti\·c wulllul case
with cngm\·(.'{1 hUl'd l'ubhcr pane-I. ..\ rou!'-in('h sihcred diul. di\,idcd inlo
onc hundred di\'isiolls. is ~e-cl1l'c1." rastcnl'(l 10 the muin shurt,
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GESJ~/I.IL l!./DIO CO.lfPA.\T

Type 2 G-L Coudell!'Cl'. 1.'500 .\I.:\Ji-'. l'Hp:u·iLy '38.00

Dimensions 7' ~:t x 7 1 :!" .x tP -1". "Te.igh t 11 ~$ Ius.
Cotlc IYor,l, CEIl,IlL

Type :.Hej-:\l Conclcnticr. 3000 )'I:\IF. (·apncit.'-, $-1-5.00

l)imcll~ioll"; 71~" x 7 1"2" x 111 '2". \\rci~ht 1-.r{4 Ihs.

Coel,· 11'0,,,1: CILIDS.

Type 2'.W-)l ('oncll'llS4,.'1'. 5000 :\fi\lF. C<lpilcity .........•...... ~5..J..OO

Di1l1C'lISiolls 7Y:!" x 7Y:/, x llY:!". \\Tcigld 1;j~~ Il.>s.
Corle Il'or,I, l'1-L-IB'l.

:\IOlilltcu Caliurutioll CUl"w:. for any or Huon~ condellsers $ 00

TYPE 239 COi'iDE:\'SEI{S

'l'he Type 239 COlldl'lIscr has l'lId platf's and COll(lCll~Cr plutcs of
aluminum. The rotor plates arc 50 shaped as to gi\"t~ a neady constunt
relation bel\\'een wlIH·length and <tllgulul' '·;1riHtioll. The rolol' bearings
nrc in direct conb-ttl wilh the end plates. The statol' is supported from
strips of hurd rt1bher, s:o placed tlwt the (ield through them is weak. and
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The rolor tums
slow motion ll"CI;lr

(;1;.\'1-;/1.1£ /lAD/O I'O.lfl'A.\T

pl'uclictilly Ilnnuying for different c:lpacily sci tillf{S.
in locked cone beurings ftnd is counlcrwcightC'C1. 4\

is supplied when d<,sil'cd.

The Type- :l:1fJ Condclls{'r iii suppli(·d ('ithc..-r tllllluHlnlccl 01'111 H \\'Ulllllt

case with hakelite pal1~1.

The l'qui\'a!('nl s('rics n:sislann: or Ill(' TYlJl' :l:3D Condellser is 1 '2
ohms nllOOO ('.'"des at the 1000 :\DIF. sdtillg.

t"~ES. The.' Type 1=39 COl1(lellSl.'1' 1111\." he used ill lUlled circllits.
in WIWClllclel's and in hrid.!,l"C: work.

Type 2:19·1" 1000 )1:\11". :\IOlilltCiI. "'itllout gclll' :'],3.00
Dill1cl1~iolls (i" x ()" x I"~. \\"l·ig1l1 41 .J. Ibs.

Codc "'01"<.1: lL-\.BEI..

Type 2:10-1-: 1000.\1:\11". -:\[ounlcd. \Yilh gear :-'18.00
DilJli.:llbiol\~ (i" x 6" xI". \\'cigllt +\.; Ibs.

Code IYOHI: JJ.I~J)Y.

Type' 2:)9·11 ]()UU )BIF. l"1l1ll011llte<!. "'itholll gl'IlI· •.•..•.. $7.00
Dillll'llSiomi ·Ph" x +~.( x 6". "'eight l;~~ Ihs.

Code 1I'0rd: JHnO~·.

Typi' 2:39-G lOOO -:\1'.\11". 1·1111101l1lIc'(l. \\rjlb gcJlr, ...•..... $10.00
ni11l(,II~iolls 4~,:?" x ·q.(t x 6/1. \Vcight 2 Ius.

Code lI'ord: llAS.1 L.

TYPl: 2:30-1\ :.WOO :'I 1:\ IF, :\Iollntcd. \\ritholll gCHr .....•.... $1 ..'50
Dilllcllsions W' x (in X 9". \Veight 51,,~ Ihs,

Code lI'o"d: 1I.1S1~·.

Type: 2:H)-J 2000 :\1:\11". ~'loul1t('d, 'Vith gCIlI'. ., .... ,., .. *21.-50
Dillll'll:::.iolls G" x (i" .x !)". \Veighl :"Ph Ihs.

('ode 1I'0rd: H.I'i'T\".

Type· 13H-:\1 :lOOn -:\1:\11". enlllvulllcd. "'ithnlll gt·I\1". ~ln,:30

Dinlc'llsiollS +J!2" x +~" x W'. \\'cight 2~/1 Ius.
Code 1I'0r<l: Jl.-I\"A~.

Type 2:3Y-L :tOUO :'I 1:\ TF, ClIllInunled. "'iih gc·al' .... , ... , ....;13,50
Dimcnsions "'Y2" x 4-%." x 6". "'cight 2~ I Ius.

Code IYord: llEfTl'.

• \ tCll jJoint calihl'ution is supplied with UIlY of the mounlc<1 t.\VCS
wilh gc,Il's al .t.l,:jO HdditjOll:-IJ, or a mounted culihndioll CUI"·C. aCClll'ult.:
to within 1r~. is supplic-d al $:~.50 flbo"c tht" pi-icc listed.
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C'ondCII1iCnS arc nl)jo I'ClltliJ'cu 1'0\' the luning nl' tClllponll'y 01' pCI'lllU­

nelll labonllol'.'· cin·uits. lind fOl' experimetltal l'cc(:in~r 01' transmitter
('OnSlnldioll. Thc'fi;C condensers Hrc of till' smull (·npucilics. 500 :'11:\11:'.
llllt! less. 'flley 111'(1 1\\'lIilnblc in S('\'Cl',-t! plate' shnpes lind It "arid."
C)r ('ltpac'ilil's 1'0\' n.ll'ious requirC'lllcnts.

Both metal <:l1rl plati:' al1d hlll'd nlbbl'l' cnd plate '.'·pcs arc H\,ltilltbh:.
The: I'{IIOI' ;111(1 sbdOl' lIllit1\" of both lypes ItI'C idcl1li('al. III the lllC'bll end
plltl(' lyl'l's the roturs IlI'C ~rnlilldNI to the cud pInks. Till' pill II'$: of Ill(>
l'utor II III I of thl' sbdor sediolls llrc tlleh soille-I'cd !ogetlu.:I' ill It .j1~

widell Ill'curaldy cipilt:CS the' plHl0s.
TIle ('qui"I.t!(·l1t ...;cl'ic's t'!'$ishllll'c of l)ll~h Iypc.s i!i nlJollt tilt' SllllL(',

Itpl'l'v:-:illlllh.'ly n.:$ uhl11s III :500 ~L\U'. 1)11(1 al 1000 J{C. The: minillll\ll\
l'ilp;u'ity (If nil IYJlC.'s ("HlI"'!,.' from appl"oximah:ly 1,:; :\1:\11". 011 lilt' ,~1l11\1l

t'HJllIl,i Ii"z., tu =,,:j :\ 1.\1 F, 1)11 Ihe Itu'gct' .siz('~.

T\ PI': 2-17 COXOI':'\"SEHS

1'lu':1)(' arc the l'unrlclI:'l'rS whit:h :,tulld olll IJt'('·('lllilll'ntly as the 1"'/11'1·
('I'S of mclio-l'l'cljUC'llcy ("(llIdcn-s<')':, HlId .still ~cll al l'0pulllr !1l'iccs. The
p~Il1t'1 muunting lIIuclds hun' !Otl'lIighl-lill(' \\l\"l:!JC'Il,g'th plates. 'I'll<.' ('It1)"

lIluunted Il\odds 1111\'1.: slrui(l'ht·lim: ('llJIIlCily plaffs /Iud dials \"ith tilpIlCit."
~llliul'Hliolls. They mak", cxtcllcnt st;llldlll'ds for Ihe. experimcuter,
'l'rpt.' Cnp:ld1r Description l1ill1l'w:inns WI'i~hl C.ll!r W('Inl I'rite
:!17-F ,jIKJ)I.\Jf. 1"IIUI·J )!lItjt.wllhctwt. ~"s·IJ's 101,," 1 Ih. COCO.\ :-:.:t.OII
2~'i-ll :if1ll.\I)!!",. I·:\lwl \!llt;:.wilh.l!'W,r 'i."I'<.I"sp,~n II .. lh. CO:-.IIC a.7'"
:H7-E ol}c') )1i\IF. ("(tsc )1111. wlUlollt I!C'lr ~/' x 5" ~ 101 ..." 2 110. cO !.:!'I': ..tOl,
:!I,'i-C,i 500;\1)11". COliC )1111. \\'illJ~e>lr 5";,:5"" Jl~" :!Illh. cOLlC ;1.'1:'1
;H7-i' ;)ijO)I)IF. Pllnd )lnl],:'. with chl't. ""s ~"I'< II." J It.. .\11.\::;1': :!.';IS
~?I,i-I' :~(I)DII~. P:I/lf'l)!ntv.withf!car V'slltl'<'P::" ' .. lb. ~\Hnl::Y :t.iU
h7·K :!50)DIF'. l'anl'! )[ntv. with clwL P'x Ilts I" 7(.lh. C.\RGO 2.,JI1
'!~"'·i\1 1.'iOi\DIF. Plllll'!)lnt.l!.wlthgclOr '~"X'WX'~U ~lIlh. CIQAR :1.2';
2"'-.1 1:1fj.\DIF. C(l$C )It<l. willtoutl!e>lt" 5"x5"s P/~" I~ lh. C.\~O:'\ tljli
2-17-1. Z50)DIF. Mt' )rtd. wlUIFcllr !)"s5"1'<!j':u Z 110. ('.\I~O'\I !1.:!:1
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T~ (It' :{:{ I CUl1llensl'r

TYPE 3:l1· CO.\OK'iSEIlS

\YIll'n' the llohidclillg' dTt'Ct of 1Il1'lui l'ud pill I",) j~ dl, ..inth.c the Type
a:-H C'ollcll:IIl<>Cr... arl' P:lrtiClI)/tdy n..'('Olllllll·llc.ll·cl fur U"'\: ill r{'('l'i,ing set .. ,
They 111'(' of lUll lu", ... ('011 .. 1rudiHll and "lory rug-qt.·tl.

The 'l'yp<> a:U·-T und \. ('olldl.'IIJ:oCI"(' an: ...illlilur ill "PJll'llrnlll'(' to ull
ul Ill'l' 1','"1'(' a:H ('UIlf!t'Il:-l'rl'o t.':l.ccl't Ihn I IItt'," hll \ l' duuhlC' ..pn('iJI~ I'm' usc in
Shtll'l-wII\"(' tl'lttl:'lltilll'r,s 011 \ollltgl':O llil In iOll!). Thl'." 111'(' sllPIIJi{·c1 with
(·lJtlnt<~n\·l,i~dtb, onl.'.

'I'~'pe

a:1l..J'
:J:1I-11
;j;11-~

$j 1.-1'
a:lI-I\
a:jk\1
a:lI·T
:':11_ \'

Capndl~
iinll ,\1.\1 V..j.'" \I.\II~

;j.}lI .".\ IF'.
;JJO.\J :'<11",
2MI .\1:'11 r,'.
~50 ,\1:'<1 J".
IOu .\1:'11 V
;ill ).1.\[ V.

Ih-,t'ripli,m
I'nlwl \lntl!_\\i1het\\t.
1'1I1lt'! \I/lljr, "ilh StClir
1'0111'1 .\1 Ill)!. II ilh 1·lw!.
l'IlIIl'I ...\[rll~. wilhl!car
I'lUll·l )ll1t~, with l'twt.
1'/lIIt'I :'lInt;!. with 1!t'lIr
1"11/11'1 :'IlntJ!. withu1l1 !:'t'llr
!'Itlll'l :'lInt).!. \\ i1hllllt f!t'nr

J)illtt'tl~lolt_~ \ri'l~hl

a~I":..:I3.I'" II!" 11:lh.
311",:I~I"x Ii/' J'~lh.

:P;l'"a3
t " x 11/' 11 Ill,

:ll,":,,:P,":..II/' 11.,111.
:P ," ,,;j:l'4" x 11/' 11 ;111,
:I:ll"",:j:l~"", liz" 11~lb,

:~~~"x:PI"'II' 11;lh,
:I31"",;I~I":..I" lllih

<. ,ull'
\rllrt! /'ri\'(,

nEGI;\ ..q:!,j
lIEI..\Y Imt
B ES t::T ;J.lKI
HE\'!':L :(,.1
l\1·:l.n\\, :!, • .)
131'; It Y I. ;i..ill
HILI.Y :!.'.)
HlI'ED :!..ill

TYI'E 37-1 CONOEi\SEHS

The:,,> cOndl'll.tit·rs lire !'illlilar in Jo."-'lle·I'all·olll>II'udioll 10 Ihe Type 33<J.
('lIlld{'n~t'l'S 1''\.(.'('(1t Ihnl lhl' pl:\tes /11'1' l'ut MI II::> to give II sll'ltight-linc
frc:qllCl1Cy l'llrialinl1, ..-\ fellilln.~ of thi,;; lypl' nf i'itl'lIi~hl·lillC fI'C<lul'Il('y
('()lI(ll'llser it- thut it I'equin.'l't 110 mol'\... pand ~PHCC tllllll the ... tntigllt.lilll·
\\u\'c1c'nglil type of COlldCII~(,I' and Ill:ty he snbstitutli:1 (01' either Ihe' Type
:2 ~7 nr :J:H ('ondl'Ill'tC'I's "int·(' Ihe: moun t iIlgS a 1'(' ('XII dly Ihe l't;UIIC.

'I'~ Itt'
:JH·B
311-1{
a'I-~
:)7 I-I-"

Cnl'lIdl~ Uc~criJllilm

It.'; :'II ~I F. Sill~It' ilhout t!t';Ir
2·50 )1.\1 V. Sinj.:lt' ithout ...'t'ar
35(1 -'DIP, BaiJ\IIl' c\ without ).!'t:llr
sOu .\1,\1 F'. Bnhlllt'('d .... it hunt Vf'1t r

Ui.IICll:>ions
:13--1" :.. 33." x :11 I"
;p.":.. :'1I--1")" Ill"
a'.":..:)'!'.")"J"
;p." x $'4 It :.. G"

I l!; I

W~ij!ht Cod~ Wtlrt!
I It., BO::" no
I Ih. 2 HI:. BOS(I,\I
:? Ills. BOX l-:It
2Ih..,~,,1,. BIt,\\·O

Pri
82.7';

3,.';(1
t2,'j
5Jlil



GE).'F:IUL IIADIO COJll'ASY

TYPE 368 ~IICRO-CONDENSEHS

A smull haJ;ll1cing 01' \·crllier condenscl' is I'C­

Cjuircd in somc of lhc mosl I'cc('nt cil'cuits, For surh

uiSe the Type :3GS Sillgle. 1[ole ;\Iounling :\Iicl'o-('olt­

denscrs fi I'e pa 1,1 ieul a l'ly I'C<:Oll1111Cndcd.

T.\"lw
:Jf.if,~.\

:Joti- rS

C:apul'il~
Ii :'1.\11-'.
51).:\1.)11",

1)t'~('riJlljon

)1 it'rO-('Olllli'lll'l!t
.'1 icro-('oll(!cnst' r

Oirnj'Jbionli
~I! ~ 211 S 171;"
'1" X 211 X ~II

\\"ci~hl
2 1)1.,

2~': tV.

Code'"orl1
13 I.LY
UURJ~

Priec
S ,75

1.00

.'\11 or till' ...nlc!cr\'ll phdt' ('(ll1c1('!lsers li~led 11lo(j\'e III'C IIHl(lc IIllfler U. S. PntenL
~(l, l ...jl~,!)9;J. lind 011 other Ihnl1 till' <:tl1li-rirtullir plnlc l}pCS Ill~i" under U, S,
Palt'llt 1.~,'lS,12a,
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RESISTANCE DEVICES

ST \j\"I)AIW I{ESIST \1\CF: CNITS

lh·~i:;talln:' shllldanis ",hil,h <In' tu he IHi('(l f I' 1I!lerlltlting CUlT(:l1t

IlICIlSlll'l'lllcnt:i 1I11l~t tllHintain the·il' l'l'sist:llwc III lht' slated \',dllf.:S ill spite­
nf dlallgC~ or frl'qUf.:m:y Hlld ICUlpernI IlI'C. <tlld 01('1' IOllg pcriod:5 of time.
Thl' (';(.'lll'1'1I1 nadio ('ompany hils dC\'dopcd II typt of t"l'sislaIH:<.' whic·h
i:- l':dn.'llll:ly sntisfndOI'-," [or tltis II!'(',

Lung l:~ql('I'il'lJ('l' ll:l'i :-hv\\ 11 thHI Hll' alloy knoll n tt:j 11lltllgitllill dvt.'s
ll"t ('hlLlIgL' in rcsi:-.blllCC \lith ngc, 1t is cS::'l:Jlli,,1 that. lhe: rOrlll on

\\llidl tin: l"C.si,;;tItIlCC is \IOUlll! doc::> not dltlllgt: Sl) !lS to il1ll'oducc stresses
ill the wil'l'. CHI'v ill ~old('l'ill r itlslIn.'s freedom l'l'om ('OlTOsioll. .\ftCl'
ot.:illg \\llllIHl, the !'('sisllllln.' I:lIl'rl:5 Hl'e aged fol' ahout !Six: llwJlths hefore
lll'ing' ndjll:-h.'d ttl lIwil' fil1lt! \'1dllC'S, '1'lli:; flgcillg process i:i to pt'l'lUil lhe
lll(·tlll lo n:adt Il stull.' IIC l"l'Sr following' tllC stl'('S:i inl'idl'Il1 to windillg
wilh tlte \\·irc llCl'l.':i:;Hl'ily L\mll.'r tl,;IlSiOll. Till,; OUSt'I'I'HIU':C of UH'$C PI'C­
cludions ill~urt'S H wil whose' I'csislallt·c if; UIH.:hl\l1gilig with time.

Tht: tl'lllpel'alul'c, l'odlkil'llt of the 1l1angallin wire used is so Slllall
Ihat th" l'(·"istancC' lllay be cOlisidc'l'ed cOl\slant with changes itl tcm­
P('I'1durc ill ordil1al'y engiul'ering wOl'k. As I-hc cOl'ffh:icnt is conslflnt
OVel' Il (:orlsidl'l'ahlc I"tlngL' it i.s t\ simpJC' IllI(lIel' lv c:t1clIlllte the cOl'l'cetioll
1'01' lJ1orC' pl·(·cisc work.

ill ordel" to Il1cet tlte tbinl I'CqUil'ClllCt1t: indepcndence fl'Olll 1'1'dIUCl1CY

c:lllll1g'CS. a special fOl'llI of winding Ill11st be I'cfim·tcd to ill order tu
{-liminale indudance ,!lId ('HJ11lcitUIWC c/rC'ds, In the 0('IICI'1I1 Badio Coils
til(: .\.\"1'1011-1'(>1'1')' method. illustn\tcd in lhe cli<lgl'11111, is employed, .A
thin llllhlill' furlll is llsrrl. A singlt: \\·irc is first wflt1l1d 011 with a :ipHCC
Il'O bd\\cCI1 turns equal to till: di;llll('!CI' of the wire. .\ se('und wire,
('oIHlcded so liS If) I)c in ptlntllcl \\·ith the (iI'st, is thcn \\·Olllld on lhe
fUI'1ll in the SP1\(.'C'S hefw{'l'lI the lmll$ fir the ~rs~ wire, Tile dircdion 1)1'
l'otHtiOIl or tIll! ~l'('oll(l winding is opposile tlUll or the first, so that the
"UI'l'Cllli'i in Ihe two pOl'lions of the windillg Au\\' in opposile diredion:-:.
This <Ll'1'l\nge1llf'nt also keeps I.Idjftccnt wires at IH'aJ'ly cqul\l potentiHl l

l1l11ikc the lIsuul type or bifilul' \1 inding which 1ll:.lhs the ends of l!l<l
winrling Il.dja('('nt. 'l'hll.s both inductHllce tlnd cnpncilll.llce clreds [11'(,
kept at II minimum.

lh'sisbtlH'C' cllrds of this ehal'llctel' nrc n\'f\ilHbl~ ill the 1'01'111 III' n
numller of resislallce dC\'in's descrihed in lite following pages, Tllcsc
Ilnih arC ;t1sn lIs(,d ill (~C'n nil Hadia RI·idge.'i.
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}'or coils in excess of ] 000 ohms. resistallcc tapc is uscd. This is
tape in which till: warp is the rcsisbu\cc wire, and the woof cottOIl thrCtlds
'which hold tlte tape together. This type of wil1ding is, of course) 11011­
inducli\'c ItIlel ven COllllHld wherc :l hiffh cUlTcnt-cl.ttTyilllf c:ljmcit\· is

• 0" b •

nut essenlia1.

TIll' clllTcltl-CulTying cal'(l<;ity of the 1)1lC.'-tl'l1!h \lnit.') IS (lIIC <llll))('I"C,

thai of the nile uhm unit!'> 250 milli:l1l11'1.'l"C's. Ihal of thc tell uhm units
100 lltilli,lnlpcl"t;i;, Hnd that nf th(~ OIiC hutlch'cd HUrl Olle thousand ohm
units 50 millialllpCrL's. The l'nil:;:; alum... 1000 ohms will t;alTY aboul 1 watl.

TYPE 102 DEC,WE RESIST.\NGES

.1"01' gcncral lahomtol'Y lise the lllO.;;t l'ollvcnicllt rcsi.;;l.nncc :'llTHllgc­
lllcnt is thut of decade ltllits. ll~' such Il method it is possihle to get
nC;II·h· all\" \':.due of resistance dC!'>ircd. Slich ullits :.\re COtlllMet and 1'11«'. . .
gcd. ''''ith the use of lllUltiple-lcat' (:ontad brus!l('s with cHcll k.·d· lUaking
illc!"I'l'ndcnl cOIlt:td. and with llt<;> ('lids of I-Ilt·Sc.- 1I1'11;;h"... so l'ut thlll they
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GENEJlAL JlADIO COMf'ASr

$:25.00

FI.OO

$30.00

Pl'i('('

$22.00

DTGlT

DELTA

DECH'l

Corle Word
DECOY

arc lIol tangent to the path of tnt\'el, thereby IJl'C\'cnting the cutting
of groo\"cs in the contact studs, the dial method of mounting decade rc­
sisllllll'C units is fast replacing' the plug method of connection. This
method eliminates Ihe inconvenience of the shifting of plugs. und also
their high contnct resistance.

Attention is called to the facl I.Iwl each deCtlde diul has cleven
contact studs. a Zl'1"O ulld ten steps. This feature is csp('cially importunt
whell working allh~ UppCI' 01" lowel' cnds of Il dill!.

These CICCHC)C boxes arc Ilmtlc in three general types, two. three and
fOUl' dials. 'fhcsc gCIl('r:t1 types. however. ilia." cover ditl"cl'cnt ranges.

The IlcclIrncy all direct current of the 0.1 ohm tlllits. indllding
switch contact resistance. is l~~, lhal of the 1 ohm units .:l.3 r c. and that
of the larger ltnit~ .l~;-. The wi.·c used has:1 pl'aclic:tlly nil telliperlllul"c
coefficient of rcsistcil1ce and contains lIO iron.

\Yhen lISed liS Yoltilge d.-op devices the unils in the 1 ohm uml 10
oltm dials nre accurale to O.:li'V~ at]O kilocycles and 2 ccat 20 kilocycles.
The ]00 and the 1000 ohm units nrc :lCelll'ate to 25(- III 10 kilocycles.
These ntlues apply bclwccn Ihe lenninals of the box with any or all the
steps of the dial ill circuit.

Till' Type 1U:l DccaJc HesisbtllCC lloxes :ll'e suitahle fOl' lise in sericii­
tUI1(·d (·ircuits for I'csishl1l('c meaiHII'Clllcnts III lIlU(:ll iligllu hequcl\cics.
Whell so USl'll. the accliracy of the 1 ohm units is 10 within 1(~ up to
1:'500 kilocycles lind 10 within .:')cc al =3000 kilocycles, that of the 10 nIHil
llllil.s to wHllin ] r t up to 1500 kilocycles. to wilhin 5(', ut iOOO kilo­
cyd<:s uncI tu within 10)'r at aooo kilocycles. III order to ath'iiu lhis
Itt·CUI'at·.". tht' ('il'('uil lllust Ut; ~H;{"ltratcly tUlled.

AU boxes arc enclosed in walnut cnhinels wilh uakl'litc pane!. All
exposed metal P<ll'18 Hre nickel platcll.
T!Jpi' C I/il s
102-11 10 OIH..'-ll'tlth oilln coils

10 one ohm coils

101-E 10 olle ohm coils
10 len ohm coils

'IOZ-H 10 tell ohm coils
10 Olle hllJldl'<:d ohm coils

102-1" ]() oue-tenth ohm coil:;:
10 Ulle ohm coils
10 ten ohm coils

1O~-(; 10 ol1e ohm coils
10 t<'11 ohm coils
10 Ollt' hunrll'(·d ohm toils
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T,lJjJc Cnils

102-K 10 olll'-lclIth ullin coils
] 0 olle ohm coils
10 len Olllli coils
] 0 Due hundn:d ohm coih;

102-J ] 0 one ohm coils
10 tell ohm coils
10 01lC 1l\llldr('('1 ohlll coils
10 Oil\,: thou~allcl ohm l'oils

l02-L 10 len ohm coils
10 olle hUllclrct! ohm coils
] 0 OtiC thousand ohm coils
10 ten thoustllld ohm coils

Cude Trorel

DEFEH

DEllIT

DEc.~Y

Price

$~2.00

$50.00

$85.00

~ ... " _n I'"
f'~h x:) x' I

IU" x :}" x.p~"
, .):; ",.1';.] ",. :;;.1'"

_:;; _'OJ I "OJ:!

Weight

2 1 ., Ibs.
~ Ib,.
(j lb•.

TYPE J3:l RESISTANCE ST.\NO.·\ROS

Hcsislnnl:c ~1:111"anl.:-. wound hy till.: Illclhotl prc\,jously desCI'ibcd,
arc u,"uilnblc ill the sizes listed helow. The l.lccul't\cy of adjustment is
to within O.V';' for all nllu(·'!;. The ca~cs ilre or moultll.'CI bakelite.

(201



GE.\'ER.IL RADIO CO.lI/'.I.\T

Type nc~;stnlH'e Currl'llt l'oe)1' \\'ord Prict:
)3-1-.\ , 011111 '2.;\1;\1 \. II Eel"!: ;oiO.1}l1
1:1.:i-B .'1 Ollllt~ Itlll)1 \. HEVEI{. 6.00
t:I:J-C 1H 011'11" 11111)1 \. Ut:c..\1. B.()fl
I:J:J-D !'iU 011",>: ,,,'\1 \ ItI':L\X li,(lil
ja;j- F: IlIU Olllll" .lll)l.\. HELIe I; /)II
13:J.-F ..jill I (.lllil" .)11)) \. nEI' \ Y 0.00
1:13-(; 111111. Oh.II'" .lll)! \. 11 EPEL '.l,IlJ
l:l:}-Il 111.(11141 011111" l.nl \. rET \1. JIJ.ul)
I:J;J-l\ :!.i.11l1l1 011111'" 15:'\' \. I'\~II.\ 211.(11)

TIl<' T.\l>t: l:J:l-K TUIJpl,<1 Hc~it>tilI1CC Ij .. tl-.l IIho\"{' will h" fuuml plll'­
tieulnrly useful ill fllupliticntioll 1llC'lblll'ellll'llls. H~ it ('0\'C15 the !'Illlgt'

If lIo;lIId lll~ impt·dltllt,c.,;. The totul l'('si~tltll('(' j<; :!.:i.OOli I,IUII", IIIHI is
lipped ill 5.()()() ull1ll .. Il'p",

The following' l·(' ..i .. lllll(·C~ may be ohtninc(( In' ~llitnbl~ Sl'I'Il'S and
pll !'1I11d conncctions:

\11110
12;0,....
J61.
2000
21 ~:J

2}1,,1 .'j":~J

:~J:J:J li'.j!'
a•.}/) li(i.j

100jjl .000
~ lG, 750lJ

5<l()Il I':J;.s;j

l>illll:llt>iolls 3:-}f' x 2~~".

""~
lu'''''1
11 (iIi.
11.')1"11)
1:J:I:).1
I :l'."il)

"\'i~ht ... 07..

I;IOIMI
J jJ(lIl
2Q()")l1

~.Vll}fl

TYPE 219 \NO TYI'E 329 .\'ITENGATION NET\\·OIlK

T) Pt~ 219 r\llcnualiclll i"l'l\\'Ul'k

In tile lauol'lliury dc\'Otcd to ('Omlllullic'lllioll cllgill~l'ing till: nC'iXJ
IS often fclt for :III illstl'ltmcnt whereh." (I ~i\'l'n signlll mny C WI'lIk",m...d,
or ullelluated. hy H clt·finite known II 1ll011Jlt. Fcu' illSlnlll'c. it mny he
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corl\'cnicnl to IllCIISUI'C olle signal in terms of <lnother by dcCt"C'f1sing the
louder unliJ both afC of the same intcllsil.'-. a procl.,,<:lul'c (1'(.'4uCl1lly used
in measuring the gain in amplifiers or the illlcllllation ill line circuits.

One mel hod of doing Ihis is iJlustmlcd in Figure 1, which shows
the fUllIililll' form of jJolcntiomctl"l". ...\ fixecl l"csislllllCC H is connected
illTOSS the Il..'nninHls of UlC.' SOUI"ce. while 11 '"llrillhlC' portion l' of lhis
I'csist:lIlC'c is conncclro across the sink into which the attenuated signal
j~ (('(I. If Ihis sink is a "oltagc-opcruted de"ice, drawing 110 CUrI'cnt.

the po!C'nli:d at its input terminals will be equal to the ontput ,·oltl.lgc
of the source multiplied hy the simple l'~ltio r n. TIle imped:ult:c of the
potentiometer. \"icwed from the SOUl·ce. will, of courSe. he e<lual lo H,
and should be macle equ:tl to the characteristic impedance o( the source.
"ie\\'ed (rom its output terminals, if optimum working cOlldiliom: flrc to

x

• s

fo-

.1
:=>
Q.
Z

• •

FiG.3 X

o
c
~

"C..,

x

X

IlL' attained. l"ndcl' these conditions the allcnulltion of the potentiometer
1Il1l." rr:l.Clily be c:dihl'nt-c~cl in tel'l11s of '1'U. (transmission units). H.
!Iowen'I', lilt· sink is 1\ clIl'l"('nt-collsuming devic·c. then the expression fol'
t hI..' :I II ('II 11ft t lUll 0r Ihe J10 tell tiollleler bC'('omcs mol'C campi icn tcd. i II \"DIving
til" "hlll'HCl"ril5lic' impCllttlll'e of the sink. .F'urlhel·mol'c, Ihe impcdallce
of the polc'nliomc-tcr, \'ic\\'C'd from either eud l is It \'ul"illble, ch:tllging with
(:11(:h sc·tting of the ncljnstable conlnet. This will gi\'e rise La clectl'lcal
l'e/lcdiolls which \\"lll telld 10 produce WU\'c distortion and kindred troubles.

If. howe\'c'r. we wish to produce a clistortionlcss lind easily computable
atte.lI11fdioll hcl\\'C'C1I It source and sink, e{lch hn\Oing the snmc churactcl'­
isti<: impedance Z. we may nwkc nse or thc :tllcnualion nctwork shown
in Figurc 2, This so-ci.t1led II-type network comprises fOlil' eqUId series
l'eSist:ulces X. lind ndditional shunt resistnnce dement Y, connected
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heh\ccl1 the SOU1"CC t1lld sink in the SY"1ll1l'lrital 1l1ltllllCl' indiclIlcd. If
~uch a llC'twork is inlC'llr!c<! 10 introclu('c a <I(·finite 11U1llUl'r X of tl'llIlS­
Illissioll ullits of lltll'IllHttioll. then. the "HIm's of X and Y IlW•." be COIll­
pull'(1 from the (o(lllfLliolll:i:

z ( K-l )x= • K+,

( k )\'''---'-'12
k'-'

where k = I.. >,
the r:lfio of the ('I1I"'('Ut, 10. Icu\"ing the .:tourcc tu lhe current. T, entering
the ~illk.

Expre.s:-t'Cl ill 1i.'I'lllS of tl';lllsmission units:

k =1O~/1O =antilol:'
)(

20

.-\ sillgll' Sill'll netwurk offers. of COlll'!-C', n definite Itlllounl of nttenuo.­
lioll detcl'lninccl hy the "alucs of X nncl Y. If. ho\\('\"(.'r. nil fl\"(· hrnllc!lcs
1)( the IlclWOl"1.. un: mllde ucljustublc by Sll-pS. 11:- inclicnh.'(l sc.:hl'lualicnlly
ill j·'igllrc :J. Hill! if till..' fi\l' ')1\ ikh anns Inc 1110"('<.1 in tlni:loll to th(' cvr­

1'1,'. pondillg swildl pnillt~. then. by iI propl'l' ('nlihl'Htioll of the X II lid Y
hrHtl('h~s. the cllllrlldcl'istic illlperlHIlt'C Z ut' the lIl'lwurk may Ill.' llltiill­
tained cOllslHlI1 whill' its attelluatiun is VHI'il·d hy /til)' dcsil'cd sleps.

111 ('rdain lines of wurk it HIllY be dC'Flil'alll II) gruulId th ccntel'
point of the Y shunt bnll1ch. This ('nil he IIl'l'UlllplisIH:d by using' a Ilet­
\\ol'k \\illt six lIdju:olllhlc swikh anus. \\,11(,:n... il1 lilt, ~hllllt l'C'SiStllllN' Y
iii hi~cet(lrJ into twu {'llll.1! I'lll'ts.

'file GCIIl'l'1l1 HILCJio COlllpllll." h~\s dc\'elopl'tl It llcricii ot' nttclluatioll
lICh\OI·ks opcl'lding' nil Ih(',:o(o principles. Ent'h il1.slrumC'llt contains lwo
dccatll' l-I-t.'"I''' IIcl\\orh ,1!1ic!I muy he uSl'd illdi,idtHdl.,· 01' joined ill s('l'i<:s.
In 011(' sCl'ics of thcf';l' instl'lllllcnts the decades llrl' clllihrlltccl ill steps of

:'j '1"". lIud 0.5 ')'l?, l·l'llpcdivC'ly. giving It lutlll uttellllllliuTI of .'l:} TU, ~

whill' in the "ccom) s(,l'ics, the dcc:u.ll's arc calihrntr<1 in stl'pa nf Z TL".
'Illd O.:! 'ft·.. fori\ ill~ n tnltd nlle-nuntion of 21 tnlllSlllis~ioll units, These
instruments IllSl.'" be- ohtained culibnltcd for n chal'llclcrislit" impctlullce of
liOO ohms 01' 6000 ohms. us desired. The atlellu:dioll is c0l11rollOO by a
... ingle dial switch for cuch dcc~de.
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Inslend of "arying attenuation by the Ilcljnstmcllt of the fi,'c hrlllldH~s

I)f It ~ilWlc llf'(II"urk M.:c:Iioll. itS IIn"'\'illll~h' dC!o;('l"jlwd. tIll' SHill" l'(,im1t::;" "
IlllLy he obl!\incd b.,' Ildtling b\ (I 01' mOl'c (ix(.'d :;cdion.. in sCl'ics. Th~

lllct!lod of doillg' this, willi 11~tYPl: IH.,diIlIlS. is iiluslrnle:rl ill Figlln~ .3 .
.-\ [ollr-11OIc dOllhlc-tlll'OW switcll $cr'-('~ to insc1" Ul' l'cl~10\'C l:adt plll'tielll;II'

sctlioJl at will. Given tlt<: dwrncterislic impcc.l:t1u:t: lind lhe rll'sircd nl­
lCIlLWliulI in tl'llm;ruis",illll unitti of such il $<"I.:lion. the' llC'<"C!'>"illl'y \:duC's

or Ihe X <tilt! Y IIl'llll<,hes 11111." I)C ('lJllll'ut<>c! clil'c<:lly frolll the IJrl" iO\1'!
cqtmliolls.

In pillet: of the Syl1ll111.:ll'i('HI Il-t,\'pe Ilctwork. it is I'rl'ljU('ntl.,- 1JI.:1'­
l1lis.... ibll· 10 utilize IILL' ,.. illlillel' bul ll11hHlnllccd 'l'-IYI'(, lwt\n1J't...; fill' at­
IClllLutioll pUI'pOSC-S "ftCl' the 1l1ill1ncr il1dilCldcd in .Figure G, Here n

r1ouhlc~I't)lc r1ouhll'~lhro\\' ~witch slIlIkes tu thl'o\\ \'i1ch sed ion in or
oul of the <:il'cuit. The' l'e~i"l:ltl('C \'IIIl\l'~ arc calculntN! in Ihe :;1l111~ lllllIlILCI',

c,.'-.:ccpl th;tl each v[ lhe two X. unLIll'hes hns, UIJ\'i()llSly, the \'ahl(' 't.X
in ol'der to 1lIai1LLaill tlte SlllllC lotHI series l"l'si~lallc(, ill the tl(,lwOI'k.

1"01' certain l,\'l'cs of cxpel'ill1L'lltltl wOl'k <tlL lHljllstnhlc Httclllll\lion
hox hu,'ing OIl<' '1"1', It:; fhe SIllHllcI)t llllit i...; sllfikiC'lIt. .-\(,col'dingl." the
GCIW1'lli HMlio COl1llJllllY hils dc\"clopcd fl s(,l'ics of Type 2-1:-9 .\..t1(·lI\lIdinl\
Boxes cOlllilining six or eight lixrr! scdion-s whir,1I IlI'C c:ullhollcd IIy ilHli­
vidual switchcs. "'hile litis type tloC'/:i lIlIt pCl'1l1il H~ 1'1lJliri Illltllipulllfil)t1
1IS tile Type 3:2fJ ~'I.'twtll'k::;, it i~, m:\'crlhclcs-:;, q~,iil' 'lllti;;fltetory. TILe
illusll'lll ion shows thc appCHI'l\lll'C of OtiC fir th(,iOC hOXl'S.

'1'111' t'ighl scction boxcs ;ln~ cltlilll':1ted in steps of 1-2-:3-t-lO~20430-+0

'1'1·,. nO'ol'cling Illl'I'('by II totHI attcl1uatiull. hy UIlC TC ~fc:p~, IIJl tu
] 10 Tl', TIll,' ,.;ix sl,t'lillli 110-":<',"; lire ('alihrllll'f! ill i'tl'l'S lIf l-i---+-R~l(i:J:Z

'!'l'" fntallillg (j:3 '1"'.
'l'hf' following types :In' lmill 10 ordel':

Chnral'll'rht it' 'I',l\nl
'l'!'pt' 1IIIIll'tln'II't: •\ II ,'nUll nnlJ c' 'lIe- \ruril I~ril-t'

:.$20-11 noo :'):; Tl". '1"1-:;\ I "TOll HUll ~i'20,OO

:l:lS)·J- llOO ,),; '1"1"" TL,L"TOIII'Il; $~ HI.OO
:320-1\ GOOO :j:j Tl"" TI'::>: I ''I"llHTO I' $:!:1:3,OO
:310-1..· IWOO :'),) "IT" TI-::>: L'TOil I': \' I": ~2?i:3,OO

a20-~1 liOO 22 '1"1"" n":;\, "TI lH"I:>:T ~~:JO"OO

3i9-'X· noon ii TI"" TI~:>: I"TOIl Bm" :-::2:30,00
329-0 nOo 2~ "IT. T I"::>: I"TOH('_1'1" $:t.+o.n(1
:l:t.n-p. nooo '1:!. TI". TES1-TOIl no,~ $21l0.00

U illlt:ll~ion:; lIF,~" , 'J (F~.t" , ('", .
'l'lll' t!'lll'~ lllllrkl'd • lIl'I' prCl\!rk,1 \lilh :. rt'nkr bql Itll' Ill\' Y braudl. ,\ liHlilcll

IlUlll1k'1' 1,( l'e-rl;lin IIr t11l';,C t~pt"~ IIrt' l'lIl'ri~1 ill ~t"tk; otht'r.. ltlll~ Ioe I'uil, III Ilrl1l'r,
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)\0. (If T~l" u( CI\1lr.tclcri~lic

'l'n>e ~o. ~,-'(·ti()11 Section I Itlpedt' 11('(" C<Wl(' Wonl Pri('('

un·.1 6 II 601) ,E1WOH 1\.1, '1' $100.00
U!I·1l n II n.ooo ,J-:TI\'OH 1\ IlOY $11 0.00
2 HJ·C (j T GOO 'E1WOHl'('.IT ~!J(I.0(l

1-1n I) 6 T G.OOO '\; ET\"OH 1\ DO(; ;'110.00
U!I·II II noo ,L-:TII'OH I, HOIl ;;<110.00
Z In .1 H II 6.000 ,ET\"OH 1\ PIC; ;;< 150.00
~+!)·T 8 T 6(1) ,ET\\'OH 1\'1'0 I' ~l 01).00
ZIH; 8 T G.OOO :'\' E'IWOH 1\ \.: Y I': ~l 10.00

I )illll·ll...i,)ll~ 16" x ·1" -1"
')IXiJl'

NO.OF POWER RATIO NOOF PowERR"no NO.OF PoWER RATIO
T.U. GAIN Loss T.U. GAIN Loss T.U. GAIN Loss

0.1 1.023 .577 3.' z.zs A37 7.1 5./3 .1'5
O.Z 1.047 .955 3.7 2.34 .4Z7 7Z S.l$ .1"
0.3 1.072 .•33 3JJ >'<0 .4/'1 7.3 5.37 ....
0.4- I.DM. .SI2. 3.' 2.45 .4C1? 7.4 5.50 .I8Z
0.5 I.12Z .8SI '.0 LSI .J98 ?5 5.62 .178
0.' 1.148 .871 • I l..57 .3"" 7.' 5.70 ./74
0.7 I.I?S .851 •.Z V,3 .380 ?? S.lJJ .170
o.a , .zo.z. .8" '.3 2." ,372 "8 '.03 .,..

W·· ~_.2.30 .813 '.4- 2.75 .343 7.' '.17 .1"
1.0 .25' "'. '.5 zRZ .395 8.0 '''' 15
1.1 1.288 .77. ... Z... .347 8.1 '.45 =
I.Z /.318 .70' 4.7 Z.95 .339 8.1. "" .151
1-3 I. , .741 '.8 5.OZ ..., 8.' '.76 ...,
1.4 1.380 ?Z. ••• J.09 .3024 ... '.'2 ./44
1.5 1.413 .708 5.0 3./v. .3''- 8.5 7.OB .141

I.' 1.445 . '-92 5.1 3.24 .'09 ••• 7.24 .J~~_
1.7 1.47S ,..7.. 5.Z 3.3/ .302 •. 7 7.41 .'ll
la /.514 ."'" $.' .3.3' .'-'5 8 .• 7.5' ./~~,., 1.549 .'45 5.4 3.47 .288 8.' 7." 129
'.0 1.585 .'31 S.5 JoS!! .28Z '.0 7.'4 . 12ft

w.' 1.6ZZ '17 5.' 3.'" .27S ,., 8.13 .Il"
Z.Z 1."0 .60' S.7 J.7Z .Z" .. 8." .120

~...~' 1.'98 .583 5.• 03.80 .."' ••• 8.5' ·Ul!..-
2.4- 1.738 5'5 5.' 3.89 .Z57 ••• 8.71 .//5
'.5 J•.,.,8 .562 '.0 3.'S .1.51 ',5 8.31 •liZ.
2.~. 1.8Z0 .550 '" 4.07 .1.45 ••• '.12 .110

Z.T. J.~Z .5J7 6.1. 4.17 .''''' '.7 .... ./01

••• ,.- .szs ••• 4.27 .ZJ4 ... .... .,os
z.' 1.950 .51,J ••• 4.37 .1.2> ... '.71 ./OZ
3.0 I."S" .501 <.5 4.47 .... 10.0 10.00 ./00
3.1 Z.04 .'90 ••• '.57 .21~ 2M '00 ..,
'Z Z.OS .473 <.7 .... .1.1' 300 '000 .00'-
'.' Z./4 .'68 <.• A.73 .ZD9 40.0 '0000 .OIXH
'.4 Z.IS .457 ... 4.'0 .... 50.0 10 000 .OOIXH
3.5 2.24 .447 7.0 5.01 .zoo 600 1000000 .0000'"
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.\11 the attelluation networks arc l'ulihrlttcd in terms of the "tl'itI1S­

llli~sjoll IIlIil," The tmnsmission unit 11111' hC'(,1l gcn('ntlly ndoptco HS

a Il1(,IlSUl'C of transmission gain or loss. It Iws the ud\'ltlllugc that being
a logarithmic IIl1it, !Ill' gain or Jos!'('s ill su('('cssi"c stligcs I\I'C Ilddili,'c.

Two pOWCl' ICH.·ls differ by one transmission unit if they ,11'(' in the
ratio 10 1.°, or when the commOn logarithm of their ratio is 0.1. The
numhel' of transmission units hctw('C1l two POW('I' le,-cls is ten times the
(,ollllllonlogllriilllll or t1u.:ir nttio. i. c. TL". 1-1 =10 log:P. Pz.

B<:l\\"ccn c1lui\'alcnt impcdant·cs. the power nttio is ('fjuill to the square
of the current or power r:\lio. alld the \'oltage Ot' current ratio C<Juindcnt
to a given Iluml)er of trnllsmission units is olle Il:Ilf the power mlio, The
tnhle ahoH: will be foulld hdpful for cOIl\'~rlillg pO\\(·f l'11Iiol' to trans­
mission \1I1its.

TYPE 161 AUDIBILITY ~lETEH

III the COurse of mc:asurcllu:nt work it is sometimes dcsimhle tu
,'cduce the current in n lund without greatly chunging' Ihe- characteri.sti<..'
impedance of Ihe load \'icwl.><:! hOIll j he sOUl'ce, •\ properly desi~llcd a t­
tcnuHlioll Ill,j\\"ork will pn.'sellt a eVllstanl illlpl'daIH'<' 10 the source while

reducing the load (,lInent to any desired dcg-r('e. Fo!' some purposes,
howen!'. such <IS cOlllparillg the inlelisitie.s of two sign.tls by means of
n listcnillg lest with telephones. :\ complex forlll of lIC'lwork is nol re-
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lluiJ'cd. FOI' such approximate work nt a single frequency it is cnlirel)'
snlisffletory to add sel'ies resistance us tlte loud is Sllllllied.

The TypC' Hi4 .\udiLility )letcl' ,,"115 c1('si~llC'd fnr usc with IcI('pholl~s

for signnl complll·isons. It consists of it l'csisblllcc system IIncI switches
su IlI'TIIngerl flS to ndd series rl'sis!allcc uS the r<,sistullcC ucr()s~ lhe tele­
phone terminals is n'(luccd. pl"cscnting nn IllJproximtttcly constnnt illl­
!'('(Iullec HCI'OSS the input lcnninnls. The elementary connections llre
~hoWJl in the diagnun. It is the l"csisttll1l:c IIStxt to shunt the telephone
lIllll H, is Ih ('ompcnsnting resistance: a It decrcases H2 incl'ctlscs.

The sc<tlc is lIl11rkC'cl with un urbitnll'.\· sC'lde of .lnurlihilit.r" de­
1K'llc.liug 011 thC' I'clation:-

i\ (nutlibility eOllstllut on senle) -
5+1'

5
,,!I(,l'e is tlte I'csi:illlnee of the shunt eetion und T the impednnce
of the telephone, The settle W ..15 computed on the basis of a telephone
impeduncc of 8000 ohms,

~ J~
~" ~~ ~

~ R ".i
~a

~ J"
The illsll'lIlIl(;lll if; I'lk!n$t,c! it, II \l'flltlllt elise with lJl.lkclilc Pf\lI!!1.

:\It·hd IJltl'l.i 111'(' llil'k\'1 pll\t«l. The swit('h 1l1'1l1 is of lutllit1ull'd I'husVhuJ'
I)J'()lJ 'l,(' •

Typ(' HH .\l1lliuility )1C!1{,I', ..... , ... "".", .... , .... , PI·icc *3.J..OO
Dirm.'lIsiQns 8" x 8" x .J.n , \\\·ight t:i S Ibs.

Code \Vol'd: .-\ \V.\ I, E.

TYI'E 229 G'\L\-ANO~IETr::HSII\;NT

.\ galnIIlOlll\·I('I· shunt has t\\'o f.,ft.'Ill:rul lIS(·S. us 11 menns of pro­
Il'dillg the gltl\'nl1ouu~I('1' fl'om injury while Itdjustl1l<.'l1ts nrc being made,
IInti to exh:Jld its I'Huge. Fur the Il.l.llcl' lise lhe so-cullcd "l'ni\,cl'sal"
1."1><' of shunt is most cOll\cnient. This type of shunt may be cnlihl'llll'l'1
directly ill rutios. ItS the 1'c1atin Illultiplyillg power is the SAme fur ull
gfll"ftnomdcrs, I'cgnrdlt>ss uf the galnmomdel" resistancc, Thi:j fen lure
i Ucst lllltiersiood by rcfrrcnce to tIlC dillgrltlll. The t:ll>pcd rcsistance
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It

H ito {'(llllH,:dcri c1ir(odly 11(..'rU5<: th(l gah·anolUd(·I'.

to one sidl' of the g-ah-<lnOllw!l'l' .. Illl to the' Illp
lh~ ~in:llit gin·:; the (ollowing cquiltion:

HI;
IlJ= 10

90vw
R

BRIDGE

The hriclgc connccts
,;::wilch. Solution of

GALV

1,-_1_
90w

9w
Iw

A'- _

X i:::. the l'Hlin or till' lotal 1'l.'sislalJ<':c. R. to tile n'si:--Iantc !It:'!w('en
the lllp Itnd .\. This i~. of (·Ollr~c. itldC'\Wlldf'llI of the g-alnl.llOmctCl'
rC:Oiisl.\!H:C. Ilnd the l'hunt may he clllihr:ltcd ill tel'llI!; of tid!' ralio. H
i'i the l'OIl..;Iallcy of thi ...; "I'didi\"(:" llIulliplyitl[.;' powe.' thaI gi,'c'i 1110 tWllle

"l-nin~I'~III" to litis 1.'"\1(' of ~hllllt. The multiplyillg' 11011'('1' uf the ~hullt

. I I . I .. n., -l- R. I . I ". I l'Wit I tIe btll !:lwdc' Ion lllllh' I.~ --- t \'" t len' 01'12 1l11]lort:lllt t lat .\. II

Slltluld be I1I1'g' ('Oll'l)HI'C'c! to H:-r fVl" Ill;tXiIllUIlI sC'J15iti,-ity,
\\'11('11 llSl·d ill l'l1llll{'('lioll with 11ll' llalli",tit· f!al\:tllollll'!n IIWlllod or

l.'oillparilig Capll('il:lll(,('. th~ COllstant rc~i",t;ln('c ll('rOSS til(' gllln\1l0mctcl'
terminals i:: a di::-tilld ll(halliage. as it in .. un'.-. ('OllS!:llll dall1pillg for aU
~hlln! ..elling'~.

The Gl'IlC'I'HI HHtlitJ Type 2:!O l"l1i\l'I'~1l1 G"lnlllol11l'lt,l' Shunt is of
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Ihe .\ YdOll-:'\ Ia t 1\(.'1' L"nin'I'.:>1I1 t.\·p<: dt'.H'rihl'd ahoH. Tilt..' total re~i:.lallcc

is 1000 OhlU~. Tap.. ure pnwidccl fol' ntliu., of 0.001- 00.1 - .01. .\
...hort circuit point is alstl pro\·jck·d to givC' (Oolllpidc p)'olcdion lo the
~llh-allOlll(·ll.'r \I 11<:11 .,0 licsil'cci. T'11t' ('''1111'01 is hy Illt'Hllll of a dinl ",witc.:h.

The i:thUlll i.s lllollnh.'d in a polishl~d wulllut IIox \\ ith cngl'1lYCcl
bakelite ptwt'1. Sl'pnratc puirs of hindillg post .. art: provided for lhe
bricl!;'l' IIml galntllomct(· .. l'IH1IIl'(,tioll':.

Type i:W t ·Ilin'r.. nl Gllhllunmc-tCl" Shunt l.j.OO
D ' . -It "] "-'''1 \\.. 1t 1 IL

11Il<:1l ...10Ib .) x'-) :! ~ •..):!. (,l~ l u.

Cud(· 'Yord: C;.\ \"e)'l'.

OU
Hl.'Si .. tllllc'l''l llltC«l lll't luud., and for Iht: n:!.,rulatiol\ o( \oltugc and I.:UI"­

n'lll du lint !"('llm!"C' till' (·OI1 ... I;III(·y u( ... t:llulal'fk Till: principlll 1'Cf'luL...itc
or thi ... rill'''' or I·l' .. i.. lul'''' i.., a lal'~ l'IUli:dill;! ~udat·(· lind u 10\'- h:llIpc:ra­
tun' tll(·/ti(·il'lll. The: (;I'Ill'I':t! H",lio ("1)1ll1':U1y 1l11111Uflldul'('S a 1l1ll11hcI'

uf ~\1('h ullil .. ill a \\idc I'llllg(: uf l·c,· ... i .. tllm·l·...: lllld rnliug'i,

1"\ I'E 125 I'll \ 'iTml .\~TEi'ii'i \ IU';SI. TOilS

FtU' Illlllly h':'lls of tl'an;,lllilling II1'pUl'Iltlll!!. it il'l lh:~il'ltblc 10 I'CplllCC

tlte untcllllH by a local cil'l'uit. the COllstuul .. of \\hich nrc 1llOl'C easily uno
lLcclIl·al<..ly (ktrl'lllilled, This Idsu I'n:n.'lIts intcrfcrclI{'c \\ ilh neighbol'ing
slations, The Type 12:j !llwlltolll .\nlC')lIlfl Hcsislur is }ll'o\'ic1ccI foJ' this
purpose.

This 1·(,..istOl· fincl~ lIIallY othc)' U~(·.. llhout the I:\Lorl\loI'Y. whe)' ,'cr nn
ncctlmtc rcsistance of hi~h clll'I'ent-l'{I1'1'yin~cuplH;it \. i:-. n:(luired.



GEXEUAL RADIO COJ/PAS)'

These units nrc Wl)lltlrl on HsbC'stos-bv,lrd fCll'I1l:5 , mounted \·nt-jeally.
IIll 111T1l11gcmcnt which inoSlIl'('S II g-oocl cil'culation of HiI', The rcsislullc('
malC'ri.d is in ~he forlll or Il ribbon l Ilnd has ;,1 \·Cl·.r low lClllpCI'atul'l":: co­
efficienl of rcsislancc LUld It constant resistancc til) 10 n'I'Y hitrIJ fre-, n

(Jucllcics. The inductallce is "cry IQw, Tlte resistance i.s ad,iusted
to wilhin O.fVc- or H1C "tided \· .. tllles,

The rl'sislol' is uliIdl: ill two si:t.(,:s. '1'ypc 1i5-..-\ or -1- units of + OhllJR
each. 1I11d Typ(· 1~;3-G of i ullits of "2 Ohlll:'; {'ach, 'rill' scparate units of
Type 1i:3-...\ ha\'c Il ('1LI'I'yillg c,qHlcily of :') amperes Hnd those of Typl'
li5-C; 1:5 <lllljlC'I'CS. It is poss.ilJlc 10 CUIlJlI'c'l these units 1;0 HS to ol)!ain
III follo\\'illg' ('Ulllhillatiolll'i of rcsislltllCe and cltl'l'ying cHpal'ily:

J{csislallCC

"2 Ohms
.... Ulllll:>

S Ohms
12 Ollll1s
lfi Ohms

'l'ypl' 1i:5-.\

ClllTyitl'" CalMcit y
,0 '

] 0 .-\ tl1pcres

:5 ,,\UlIlN('S

;) •\ lIlJ If'1't'i:

;3 •\ 1lI!,,-'I'l'S

:} .-\nlJJ(:'n:~

Type] 25-G

Hcsislanc.:c C;ul'ying Capacity

1 Ohllls ;)0 Ampcre's
2 Ohms 15 ..\lllpCrC:i

~ Ol1m.~ 15 ~-.\llll'(·res

TypC' 1in-.\ Phantom .-\t1teI1Wt nl'si~lC)I' .. , . , , , .. , ,

D ' . ,....,'" 011 I 1 /I II" I t 311 IInllC'llSI011S / '_"01_" x·~ ..I:' cig 1 • 4 )5.

('ode \\,()I'd: HA\'C::'\.

. , ,$18,00

Type 1iJ-G T'llHUIc,1Il _~lIl('ntlH H('si:)!lll', ,., .. *:~:LOI)

DilllCI1Siul1s ] OX!." x 7::':-,;" x ;3¥2", ",YcigJll {' Ills.

Curle \\'tIl'tl: Hl·:H\o:L.

TYPE 3,10 KIiEOSTAT

III \U~illg iustnJtlll'lIl:; Ill' low i1llpc.:datlcc. slu:h ItS lhe os('illograph
IUTO$S a high \'OItIlg'C' SOliITC. It I'beos!:d of high CUl'1'L'IlI-l':lrryil1g t;ljlHdty
lind hi,,!l l'csisl;tncl: is n.'quil'c:d, \\'!le'll the sOlin:'.' i!' of altel'naling
Jlfltl.'llji~1. a stcp-doWIl Imnsfol'mcr wO\1ld lIt)l'11lrtlly he lIsed, hut it is SOlllC

lime!' r1l'sirnhl<' to 1)(.' cC'rtain thul then: i,~ no possihll' "Ol1l'CC or \\'IlVl'-fOl'll1

di:itortiutl ill the circllit.

Till' Type iHO Hhc():ilal h:t:, II tulnl 1'(·"il$l;IlH·C of 100.000 ohms lnp­
!led II t :30-100-:300-1 oliO-anon 10.000-30.(lOO, The 11 I'pel' n·~i~­

IIlt1c'l'~ /In' or lltt· "11\\'il(,:" type while thust' ht,[o\l' IIw ;H)()(1 OhU1S ~kl' an'
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or 0111' nOIH'endive type. The cUl'n'nl-cllrryillg cltpllcity of the ~tcJll'l

abu\'c JOOO ohms is lW('llly lIIiILialllJ1l'IT'S, thut of thl' luwer rcsistnncc
portiorl. fifty lllilliulllpCI'CS.

'l'.vpc :-1-1-0 Rhcostu 1. $:!O.OO

UilllCIISiolls -P-l-" x 3Y~" x ::P':!". "'eight 1 lb.

("ode \"m'cI: SloBJ.Y.

--00--

Wire-wollnd units han !-u'o\,('d Illo~l sl.dil)rltdol'Y for vollage rcrru­
lfllioll where Hppl'c('illhlc Clll'rl'ut must lK- carri(·d.

Potenl iOlUdcrs lIud ..Il(~o5la IoS un' III'O"idl'li ill three Wlit t1Ib.0\' nI t ill~~:
1I1(, Type 371 Hh('ostlll nttl't) at 25 wlltl:;: 111(;' Type 11-1- Hhcollbtl all:!
wuUs: IIUrl tile 'l'YIX':.Jot ltllr1-l10 Hlu:()slllh;: rall'tlut 6 waUl).•\11 Iypc:;
111'(' \\(lund on llon-lth.~Ol'tK·1l1 strips ha(·kc,r1 wilh llIoulded hllk(·lill forlll~.

TYPE 371 POTENTIU.\JETEIt"

The 'l'YPl' :nl I'ot('lllinilldcr~ arc :-uJlpli(.·cl for Jllllld lllOll11tin.l' III

thC' fnllnwillg n'~i!>blll('(;s:

B~':-btll""t'

:; Oh/ll"
!lIM) Ohm"

2·')jl() lJllltl"
i.jOll (lllIus
n}l~) ()1111l,.

l~ .10\.1 011111:-

('urn'nt
:?l .\ltIpCrl·"
130 )lilliiIIllIWf{'~

90 )lilliiul1l't·rt·"
li.'i :'IliltiaUlpal'"
U )liIliarul.l·r.·..
:l-:i :'Ililliallll'lt'rt·..

Cl.IIkWorti
B 1':1..\ Y
nEJ)\~

HI';FIT
UOTOU
nOWUY
Hl"I.EH

l'ypc j71 Pot('ntiomctcl'.... . $5.00

niIllCIl ... ioll~ :)1"2" X 3] '2". \\·(.'ighl j Ol.
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Th~ '1'."111.' :171-1' Tal'('1'l'c11Ioll'lltiollu:-tt'I' provide's fl yarifltion in lhe
rille or chull[.rC' of n'sisbllH:C 01"('1' Ihe !'i.ltlgc of lite inshul11cllt. The T_'~pe

371-'1' 'l'1l]lc·rct! J1otcIltiolllClcI' is !':upplil·d ill a no 0 Olllll range only.

Type a11-T Tn\l('l'C'c1 POI •.'lltiOllll'tcr !t6.00

Corle \\'onl: Sl"LLY.

TYPe 211

RHEOSTATS

TYPE 110 TYPE 301

TYPE ,no RIIEOSTATS

Thl' Type +1 () Hhcoslut is of Ih(' .sillg'le hole 1Il1)\lIlting type. Th"
resistJlllce unit is lightly \l'vund on a spC'cinlly healed ll(m-nhsorhenL fiber
strip. Gelluine moulded bakelite is lIsed fol' the hIISC. J\ mouJdcd bakelite
knoh is ulso pl'lwidcd. 'fhe shitI'! is 1/1" ill diullleter <11)(.1 the outside
diHllIl'll'I' of the llushillg.s is ~~". 'rile lellglh of the hushing is slI{"h thAt
the I'ilcoslHl Ill".'" he' l':lsily lllCltllltcd all f'lIl1c1s up Lo ~Sn in thickl1css.

('urrcul Codl.' \\"lInl

11.5 OlilllS :Uj .'\lllpCI'C'S ' .\ ron
1.'; OhlllS 2.0 .\llIl'C'l'C)$ SAXOS

(; Ohlll~ 1,0 .\llIl'~·l'C SABOT
1:2 Oh,llJ) O.7!'j .\ll1pl.:l'l: SALOS
:!.; Ohllls 0.5 "\lIlpCI'C S.U:l'Y

'1'ilc Type ·.1-10 Pol ('II tiumetcl' is ur sillliia I' (·oll::Ll'tlctioll. hill 1$ prv­
,·ide<1 wilh it thil'd connectioll.

200 Ohms 115 ?\lilliIl1l111C'l'('!l S.\'rI~"

Type 410 Rhcostnl or Potentiomder "., , ,'1.00
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TYPE 301 RIIEO. T \TS

TIlt' TypL' :301 nIH:O:-tHt und Polc'llliullIl'1 I' an' Ililllilnr ill gCllcr:lllll­
J~;\rilIH:(, lind constrll('liHIl tu the Type ·~1() Hlu:o.stnl (':iN'pl 1I1ltt tht'y do
not IHlN('~S th.... ~ill~lc hnle' 1l101tlllillg (Clthll'('.

The Type' a01 Hlll'ut"lnllS arc dbiglll'd (01' ha!'{·hCIIII·d ",; wdl us hH~'k

,r.pllllcl mounting.

Itn,bllllll't" llirn-nl
(i Ohms 1.0 .\mp(·I'<:

1i Ohlll~ 0.75 -\II1IH'I'('

2.) Ohms 0.5 .\Ill!,.,.')'l'

The Typl.! liOl Jlo!t'utiOllll"lCl" i llr S.illlilHr cOllstl"udioll. hut IS pro
idl'1l \\ ith II thiro tenllillui.

100 Ohms 17J )1.\. IIEBI'S

rypc :lO1 Hh('f).stal or l'ot<.'ntiolllell'l', ~1.00

DillJcl1:-itlllS "2." x 1~-!" X 2 1 "4'" \\"C'ighl l Ill';.

T\I'E 211 IlIlEOST\TS
Tilt- '1'.\ I)C tll Hh('o~tlll~ 111'(, l.u'4'cl' 1111\11 the Typc am Hhe:ostnb ullcl

,ire c:qlllhic of u more ;lccUI'alc :llltt gmtluul 1'('sisIIlIlC'C l·olltrol. Thcse
rheostats 111'(' marie ill two typ s. the Type il'l+.\ HIl('o!)lut fur Imck·or­
tlltlWllllOUlItil1g lind till' T.\'pc :ll,~-B Hhcof;!ul for l:d>lc ulounting.

T~I'l' :.!II+.\ T:'tll' :!II-B
nC'Si,~tilll('l' CurrC'nt PlIIlt' .\IOUlllillJ! '1"11111(' \Iuunling"

O.i5 Ohm +.11 Amperes SIIJ~Y SILLY
'2 Ohl1llS :L:3 .\mpcl"('s HI'DO\" Itl';\rOH
7 Ohms 1.J5 Amperes HI·IL·\L ItI'STY

20 011111S 0.1.1 .\mpcrc HAZOn In:ADY
50 Ohms n.:} ..\ Ill}JCl'C H. \ PI J) It. \ n·:1.

TIll' Type:ll ~ PutcllliolllC'lcr 1S of similltr cOll:o;lrlll'lioll. hut is 111'0­
dded with /1 third It'l'minld,

400 Oh1l1' 17.; )1.-\. HO~):\ HOWEr.
Type 21'~ HItC'OiSl:lhs , , .. , ,., , , , $1.50
Type :11-J; 'WO-ohm Potentiometer "., " .. , .. !t1.7:'>

I) ' . ;I"" )1" \\,. I -1ll1C'1I:..11l11S (l:t. x:. I' cig Il I UZ •

. \ I'IIC:ut\lat of 2.500 ohlll:- is :t1:o;o 1l1'pli('{1 in this typl' for u:,{: it:, tl

"Ariabl\.! binsinp rl'si:,tol' ill ..\C,-opc·l':lIt:tl puwe!' :lmplilit.;'I·... This uuil is
:lpahl<· or Clll'I'yil1~ (',1 lllilliltIllPC'l'{,~.

l'ype :l11-.\ "2.500·f)lulI HIJ(>o~llll. ' ' ' . ~:l.:!5
Dill1('/bioll:, :3" dia. x i l /'. "'eight 7' ill'..

("0<1,· \\'01'11: Synn'.
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'l'.VJlC 21..J.-R i500-ol1111 Hhcoslnl $2.15

DilllCIlSiolls :1" dia. x 214". "'eight 7 oz.

C"de IVord: 8\":\01).

TYPE 116 OLT.\CE D1VIDEI{

The Type: j..U) \'oltagc
Divider hels 1I{'1:1) ""I'cci:tlly c!{'­
siglled fur usC' It" HIl output
IlotcntiolllCf('I' <.It.:\'it·(' for ;101)­

nM .-c·ctit'yillg SySll:llli'. It if;;
woull,l ill twu $cctiol1s, onc of
15.000 ohms for the pin tc sup­
ply, nlld It 1500-011111 section for
ohtuilling the billS "ultllg'c for II

POWCI' tube. It is Clluipped with four Ildju:5hllJlc sliders. suitlll)ly cngnl\"(~d.

by lllCiUlS or which /lilY ('ulllbilll.ltioll of "ullage Illll~' be ohtained from the
pllltl' supply ullit. This unit will dissipate 60 wnlts. If intended for
usc' with II :')()O-\'ull rN.:lirying syslClll tll'O \'oltujrc dividel's !\hould hf'
cOlllu:c!tcl in lit:l·jrs.

TypC' ·HG \"ollilg'l' Divider \\'ilh foul' slick· ..s ~2.j5

Dintl..'llliinllS i'l2'1 x -1< ij l(jn x 1 1 /
1

• "'eight -5 07,.

rode Word: nSTA.

CENTEI{ T.\I'
I{ ESISTMiCE 1;i\ITS

Typ.....-1-37
Type -!39

1n lli'ing' ultel'llltting cur­
relit, It IIll'IlIl:o of ohtllining thp
mid-pull'utial point of tlw
lilll11H;1l1 is I'cqllircd.

The Type 4l3U {"{'utCI' '1'1\1'
Hesistltll('c is desiglll'cJ to L~

lIlolUtlC'd (lil·c«..dly across the fillt·
tl1('1l1 ur hClltel' rCl'luillllls of all,"

tubl" sochl hy mea liS of adjust­
able contact prollg's. This unit pro\·itl(·~ the center tup of tl1l' filullIent ill

til'cuil$! J·C:CI'.lil·illg' 5Ut·h II ClIlllH.'l'tioll. It lIus a tOlal llircct-cl11'nmt I'e­
sisll\llCC or no olllns (i. c.. =iO ohms on ('Ill·h sirle of the (,{'lItel' lHp) lInd i:s
cJ)pTlul<; of cHrl',"itl~ 100 llIilliHlllpC'1'C's without cxrcssi,'c hCliting.

I ~·I I



GESEIUL RADIO CO.l1l'.I.\'1"

l'ypc 439 CClltCI' Tap llcsistullcC $ .:35

DintCllsions 11/2" X 1l,J." x :is''' \\leight 1 07..

Co<l. \\"ord: I'.\ST\".

COllditions oflell arise. due to unbalancing, \\hC'1l it is dcsinlulc to hnve

.1 tap sliahlly oR' centcl' Ilnuss U1C filament of tubes IlIll'jng theil' filaments

lightet.l by altcrnnting currcnl. The Type ..,,37 .\djustllble Center Tap

Hcsisbllu'c is similar Lo the Type ....39 Center '1'111' Hcsistallcc except that
he tup is illUde lJ.r means of au mljusllliJlc slidel', This cnuhlcs the tap

o be placed at n neutral point. thus reducing hulU to n minimum.

Type ·}37 .\djustublc Center Tap Rcsisloucc $ ..50

Dimensions ]~S" x 13~1/ x a';'''. \Veight] oz.

Cod. \\"ord: l'EIHL.

I ~:; I



INDUCT A CES

..-\ wide n,ricty of fixed Hlld ntl'inulc inc!ucbtlwcs :HC rcqllil"(~d in
L1Il' l:Omlllll11iclttioll labol"llon'. These illl'lndc. ind1.H.:tullcc stanclal'lls,
tuning ulld filter illrluduIU:C'S, and chokes.

TYPE 106 STANDAHDS OF INDUCTANCE

The '1'YI'" 1(}H llltludHIH'C Sllltltlards Hn~ dCi'ignctl I'M hridge measure­
ll1ents ,It l.:Olllllll'l'coial HIHI ,lLldio fl'CqlIC·tJ('ics. 'file l'c<.juin::mcl1ts of such
st<llltlftrds ilH:ludc clJlll>lall{'Y or both rcsishlllCC ;\llel inductance with fre­
ql1ellcy. There should ue insufficient <.':dcrnal fidd to cause Ilpprcci:'lblc
coupling with the hridge l.:il'C::uits. 01' \\-ith lIl'ighbol'illg illdllctors.

The Type lOG Tildudallcc Standards 1(1'(; woulld with stranded wil'e.
huying the st'pumlc stn.llId" insulalt.:d from c<tell other, tIle resistance of
which is sllh!:lalltially COllstl.lll1. O\'£:I' ,I \\"ide frcllUCIlCY l·ange. III (JI,dcl" tu
c1imil1<Lle the elreel of c;.;Il."l'nal nc-.ld.., so fur I.tS possible the coils fire wound
ill lll'o .sections so cOlllleded tlu\l lhcil· e;,;!cl'l1nl fields oppose.

The' coils til'" [orm-wound <tncl (il'mly bound with tape. There i~ no
lUt:'lnl in lhe field of Ih(o coils and the sllIall amounl of metal I1CCl'~;i;aI'ily

llsed ill Ihe nsscll1uly of the illstrullIc:nl is Hll 1101I-lllilgnctic.
The ltdjustment of the Type 106 IIH.luc·I:lI1ce SLandlll'ds is UCClll'{l!C

10 within 0,1 c;.;... The ("II ITClll-e(ll'l'yillg ('iJpacity of 111(' ollc-lllillihclll'y 1.111<1

smilllel' coils is '2 ;lmpen:>;~ lliat of fhe lO-millihclll'y cui Is, 1 ampcre; lind
that of the lOO-lllillihC'lll'y ('oil is 0,5 IImp"I'(';;.

Thc n:si$IIlIl('C of the :-tHl\dilrd~ is lo\\' /tlld const/tnt 0\'('1' a consider­
ahle frcqlH,ncy rUllgC'. The l'C'sisbtnec it! 1000 <:ydcs is Ihe MlIlle :IS

the dit'cd-cUITt'1I1 l'C'sistllJlcr. \\"ithiJl Ihe accul'1lcy of bridge mC;lSlIl"cmcnls.

The dil'ccl-('lIIT('lIt l'csist;tlltc Ilf each SIHl1dHl'd is enlel'ed 011 llw hottolll
of the (·lIhiIlCt. The stHIU.l<tl'rlS Hl'C IIHllllltcdill wnlnut cilbincts with b<tk~

Ii Ie pnncl. .-\lJ lllctal pHd:- l\rC nick"l 1'11l1C'd,

[ ~(; 1



T~-IIt'

IO(i-1.
IOO-G
IOli-J
I o-K

GE.\"F./I.-1D 1uDI0 CO.1I/'.I.\T

lrulUC{:tlll'" \\"ci~hl eude Word
0.10 \lillihcl1n' 2'h lb. 1.\".\"I,:n
1.0 ~lillihcl1"." 21.,lh. I.\"EHT

1n.o ~I illih"I1I·.'" 2" 1 Ill. In ATE
100.0 .\lillihol\l·)" 3' I Ih. ISLET

nilllN1Siol1s 5'}S'l X 57s" X :il :1.".

In ntldition to the nho\"c lYl}Cs, the Tnlt· iOfi-)1 o,,(·.hcnr~· stamlard llln~
III urtler. This unit i nul u"tnlic. Prke ;<;:]5.('1(1.

Prin'
$~:j.OO

2J.OO
20.00
15.00

LH' "11I11e,:

TYI'E 107 Y.\I{lO~If.TEnS

"'June tl fixc·c1lll'irlgl' rulio is lI:'l'Cl. Ull ;\cljustnhll' ~l:t Idnnl is rC<luircd.
~1I(;1t an arrangement is nor rCl:ommcnf!r·d (or grcat Hccurncy since il j;:,

pos<;;ihlc 10 oulain It 11101'(' rdi:tlJlc calihrntioll 011 1111 udjulStnhlc l'{'sislol'

thun 011 nn udjustuLJlc inductor. It 1IOJ;bC~"'ClS superior rOIl\·cllirllcc. lIu\\­
1'\'('1'. (01' IllAny \110('... ..-\ "ltriablc inductul\c\' is also of ..,('1"\ i...·c in the lUlling

uf drtuils,

Thc Type lOt \'(Il,ionll'lcrs: llrc dbcigllcd to ('fln'I' the field of usc'
fulness for slu,h \nrinhlc illlluclol'S, Tht,." t:oll:.isl of two l'oil>i, hnlh
:.cdiulls of cylinders. so 1110lllltcd tlmt Olll' Illuy bc rotated within tl."
uthel', Two terminals :Ire hrought oul frolll e,l('!l {'oil, so lhal tile ('oils
limy be used sepfll'nldy, 01' {,ollllcded ill !'icl'il's 01' in parallel.

The coib lire dcsig'ned to howe It lo\\' 1'l'sisIHlIt'<', Thcy nrc wound
Ilith strandcd wire hl\'-il\~ n sutiill \'l\rianon of l'c')isblllCC: with fl'C<llIcr~(''y,

Tilt' ('olllll'ctions to the 1ll00'inJ{ coil an' IllHdc thruu~h multipic contacts.
The fielel of the coils l'onluins ,'cry little solid dit'l('ct!'i(' 1\11<1 pnu.:lic!lll.r
no llldulo This metal i~ nOll-11I<.tgnclic. Illltl so pluced as to be in 1\ ,-cry

weak field,



GENE/! ..fL IIAD10 CO.lIPANY

.\ttadlcd Lo 1I11.: hoLtom of c<lr.:h cIIse is a certificate glnng the
mn.xilfllllll and minillHl111 inrluchlllcC when t he coils inc connected in series.
,;Hounted cflliul'rltioll ClU'\"CS, at'curate to within 15'c, may also he supplicJ
Jor :Ill :tdditioJlld ch<tl'gc of ~5.00. The illtluctHIlCC is prflcticl.IUy constallt
with fl'cqucncy lip to 50 kilocycles.

'l'.\l)C 107-.F. About 0.02 to OA millihenry_ $27.00
('HlTics 3 illllj}crt's <:tllllillllOllSly.

Code \\'ord: II.IPPY.

Type 107-G. About 0.10 to 4 ll1i.llillclIl'ys $27.00
CnrJ'ies 0.75 ampere> (·onlil1llously.

Code Wor,1: HAHD\:.

Type l07-H. AhouL 0.4' Lo 18 millihclu·ys $27.00
(;01 nics 0.:1() umllCI'C con ti !luous!,".

Code Word: H.\VI::N.
Dimensions (j" x 6/1 X $". \Veighl 4=Y.'1, Jbs.

TYPE 26H VAIUOCOUPLER

In expcl'imenla] setwups. nuiable induclors HIH1 vuriidJle coujJ!cl's of
slll,tll sizc nrc frequently required for the tuning of cil·cuits.

Th~ slalor inductance of the Type 268
Yuriocouplcr is ~80 1lliCl'ohCl1rys: Lhe rotor
indll<.'lltl1l:C i!> lOG mil.'l"ol!el1l'ys. This instrn­
ment is espccially C()lll\lttd :lnd efficient
ill cirt'uits wbich require a high-gr:ldc couplel·.
l ' 9('8 I" I "9 -0J'pe _) nnocoup er _ ';l:'.D

nilllC'll~iC)lIs 4" x IJ/I x 2.1j:t. '~ieight 6 0%.

('ode "~ford: YA.LET.

TYPE 269 VAIUOJ\IETER

Tile Type 269 Variometcl' is much
"mallel' IhHn the Il\'crage \"!lriollletC'l"l \\"hicll
gives it tl decided ;lch-antagc when cOll1IJlld­

ness lind }Jortohility 01' the set arc cOl1siclcr­
ntions. It is clficicnt e]ccb·jcally find 11Els fl

llltlximum-to-1l1iniml.lm indu(:IIlIH:e rallgc of

820-80 mit:rohclll"ys.

1'.\1)(' 269 VllriollJctcr $B.50

Dimension:; 43A,1I x 311 x l3h tl
• 'Veight 1 oz.

('ode "'ord: VAT.n).



W;.\'£H./I. 11..1010 COMT'.I."!"

T\I'E 277 [Nl)UcrAl~CE AND CO PLlJ"G COIL

Prk('
~I,O()

1.(1()
1.(1()
l.11i
1.15
1,16
1.I1i

.70

emlc Worl!
,".\I.On
,. r\ 1'>11l
\'I':~l'S
"1 BLfS
\'1(: III
n PJo:n.
YILI.. \.
YIGOI!

InllllclllllC'I'
II 'li("rul ...nr\·~
ft.; )licrnll(.·nr~·5

'.!I' .'lkrllhCllr\·"
1~1I ,\Iit'rlllicnr\s
211 .\1i(,'rUhl'llr\'s

!jli :'olicruhcnr\>i
I.; )1il"r(lh(,llr~s

277-D

277-C
277-A

277-8

.\ ..c,'il'" or illdudtlllcCS su rellll­
l..-I ItS tu \'U\"('I' H llc"rics of 0\'('1"­

lapping wa\<,I{'lIgth J'lIllg't'$ is lISt'ful

in tlk Illhondo!'.'" for sl·tting up os
<:iIlalm Illld lUlling dl'cuit Plug-ill
hases ~l'l'ldly ill<'rCltM' tltt· lli:ldulnC'ss
uf ",uell coil ...

The.: Tyl'(' :277 Jndul'tuncl' Coils
arc ..0 ..hap('(l ill rlltio of di'll1lt'll.-r to
Jt·UgtJl. the: lllutc-ri:l1 ... ~u chuM'n. Illld
the {'Olll'ol.·ut,! ill/I sudl , hat llll'," Iltl \'4:

H'I'," low }OS.,(,... Till' [01'111" are of
lIluulcll'fl hal..dilc.

)Iod<.'),lo .\. Jj nll,1 C hUH' ~illA'l('

\\iIllJings and un' wound ill two !>t'C­

tious ,:.() tlud Ihe mill-point lila.'" he
obtained 01" coupling turns udded at
tile' (:i'lilel' point. :\Iodcls D. D , :?

.1Ilt! 1)1 I fin: tOlll'lill1! cuils with II smnll pl"illUII'y windillg.
:\Iounliog holcs /11'(' su HITfl.lIgCtl lIlII! 'I'Y1><' 17·~-r '"llugs IIUly Lc in­

~l'l'tNlllnd the' ('oil:- usee! illl('I'(:hnn,gt:'I\hly ill Ih(> T."p(' i7·). ,\Iouuting UU5CS.
\\'fl\l'lt'II¥,lh with

aoo i\l)[ 1", Condc'l\ser
.;(1 [0 IliO )Ictcrs

1111) tn :ll/fl )Ict{'rs
tHO 10 6/1(1 'Iclers
~\I(' til !!Otl )Iclcr!)
('(llIl'till~Coil, ~OO lCI GOo )Ictc'rs
('ouplill~ellil. IOOII,I;J()() :'olders
CnulIlinl!('oil. .jn to IGO .\lelt'rll
t'lI\l'Illlntl ('/lj] Furrll

I'~pt·
:!'j7 \
-2;'j n
:!'j'j~l'

:!ii-E
:?j'j-Il
~7,_1l1 ...
:!ij.[)'.
~i7-L'

TYI'E 379 IlADIO.mEQUF.NCY CHOKES

Hlldiu-fl'l'quCIl(,y dlOk~s Hl'(' ll:'lNI lo olfcl' II high

IllllwdllllCC tu I'lldiu-frl.."Clucllcy currents in ('il'(;uits 01'('1'­
ating ttl lIuJio fn,'fll1l,'llcics Or 011 dil'('d l·tIl'l'elll.

Tile 'l'Y\ll' :Ji~) Cho\..~s 111'C' rI(·... igned 10 nITc..'1' II high
rllclio.fl'l..«!"l('nc.,· illlpc..."dalll'e ill the alllldCUl' und bl'oad­
l·lt~t lJnnds. The (·lr(·t1i,C' I:Hpat'il." docs lIul cxcl"{"C1 -+
~I.\I P. at 1111." \\Il\'c1cngth h<.:twccn iO alltl (HO IIld(·r~.

The ensc is of mouldc..'ll hnkdite. The f.>lt·driCHI dllll'IIt.'~

t«l'i:dic... of Ihc chokes arc gi\'~11 ill the..' following 1111>1<"



DC. BcsislulI('t'

;3 •..1: OhlllS

1·..1:0 Ohms

Type

319·'1'

:llf!-H

'1'.1"1'0 31!J-1l

Type :-li9-T

GE.\'EH./ r, I!.IJJ/O emll'.·!.\"!"

lmlm'tancc CUI'rent H,llin!!

S .\Jillilte.nrys :200 :\lillinl1lpel'C's

GO :\1 illiltclll"ys no :,\[iJlial1lpcl'C's

Hadio-l"rcqU<.'llCY Chuke $1 25

Code \ron.l; JEWEL.

Radio-.Fn:quC:llcy Choke $1.25

Code \YOI·d; JDDfY.

DinH.'l'lsiollS, 110lh lYII('!', 2/1 x 1%," x 1:1.'1,". ,Veight () oz.

TYL'E 366 F1LT£1l CIIOKE

Low-frequency filll']"s. pOlI'tiCldlll"ly thuse of the OIhl'ute force type"
u$cd in plate supply units, l'c1Jui.·(; t1 Iiltcr inductor or 11Irge inducblllcC
t,ntl cUlTl?'nt-clllTying cupi\(:ity.

The Type 3GB Filter Choke IS such II

unit. It consists of lwo HO-hem)" ('!It1kes.

C1H.:h ul'uug-ht oul Lo scparatl' conl1cdiolls.
The DC. l'csis;!nm:c is :no ohms; pCI' dlOkc.

rl'yl'C ouG l"illcl' Choke , ~"5.0()

V · . 11/11 'J,) /I II/IIJlUcn.!ilO11S - 1-1 x·' S X' r:!. .

\\\:ighL 4:vi Ibs.

CoJe Word: 'f1':PID.

TYI'£ 369 IJ'IPEDANCE

TJlt: Type 3Gf) ImlJcdllll('C i~ suitable for

usc in lnI11l~dall(,c-colll'led ;llllplincl·s. ill l'ar:dld

I'llltc-fccd systems l alltl whcJ't:: Hil i1'l)tl~col"cd 01­

ductantc is lIsed to pre\"ent lo\\"~fl·cqlL\.'llt." Ill­

le.:r:tI..'tioll between circuits,

''J'hc indudHIH'C without 1\ DC', ('IlTllpOIlC'lll

is 08 hr:lIl')'s; lhe 0('. resistantc is 17:')0 ohll1s.

:,uld the rH'l'lllissiblc (,ulTcnl, 10 milli'IIHpCI·CS.

Tyvc iJ69 TlllpCl!;tIlCC , ........• , .. , ..•......• , $2.50

Dimensiuns 3y:::t x :3 1 I" x 21h". ',"eight 1 Y2 lhs;,

Code Word; '1'O:\IC.

[ 40 1



BRIDGES

GENEl{,\.L INFOHMATION

The ~implicit.'" and ac~ur;\c.'" of bridge lllctl.ods of IIlCHSUI'('JllClli Il<t,,~

It,d to their general adoplioll for the determination of I'csislanec in­
ductallce nnd C'ltpllcilancc. \Yhile there arc :t 1l1ll1l1X'1' of standll"ct bridge
circuits, clifrcl'ing in dctl.lil, all depend on balallcillg lhe \'ullage drops
lIuough the' ::l'\"('ntl ttl'lllS n( all impcdall<:c IlctwUl'k so thai Ill) (.'\lITellt

flows thl'ough n Hull indicator cOlllled('d 1\('rO~s the nl'lwork.

OfllECf·Cl;llI{E:\T "EASUHDIEi\TS

The ~ill1plcst (OI"1ll of lll'iclb"t' ... ir<'uit. the H'hcl.Itstollc. consists of
fuur I'csishll1CCS (Fi~. 1). When no cU!"rcnt flows tllI"oug-1I Ih(' 1It111 indiCtllor
D. th<:> \'oltagcs u-b and a-d an: (,·lJ1.wl. ,IS Hrc h-c and cI-(,. i. c.;-

b

Be

i,e

AD

c

d

a
If tlll'l'e of the l'C~:",hll\(.'CS

tlI'C kllU\\'I1. Ih" fou1't1. is reud­
ily calculated,

J~ridgc tllC;LSUrCIl1Ctll!:i di­
"irle into 1\\'0 da~~(','i; d(l!1C'l1d­
iug UpOll whether direct 01'

Hlh'rl1atiwf {'UITl'lIl is lI1':cd il~
~

It ~Otll'('(', Din'd t:lll'1'fnl is
lIsed onl y ill J'l'sistance lllea -

L----.-1IIIII! 1I1'C111C'llls, r\ slol'ngc hillier,"
01' OtltC'I' ('oll\'l'llicnt source of

t"i:;. 1 e1i.'cel {'lllT('tll is n ..'<]uit'L.a to
supply lhc bridge, The \'o!l<lge of the SOllrcc is ddcl'lllim.'cl Ly thc l'csisl­
Iliwe ill l!t{' l'i.'cuit. unci the s{lfc wullage c1i1':iiipltiioll uf the bl'id~"C arms,
The sClIsith'ity of the Ll'idge increases with till' applied voltage. .A dil'eet­
cUl'renl glthItIlOllll'lC'.'. pl'olc("I('d hy II slIiltlhle .s11l1llt. j;, used ill;: n. null
indicutol'.

r ~l ]



(,'J';XEII./l. 11.1010 'OM 1'.1.\"1"

\LTER~\TI!\G-CUnnE:'iT -'lEAS mElIENT

.\ dIHII~l' ill cu1'1't'1II i~ l'l..-quircc.l for tht' 11It.'IlStl1"Cllll'1I1 of inductance
lind cltpat,jtHllt·"·. ::\Iodcrn Ill'llt'lice has llhllllrlolll'd Yilriolls (onus of in­
1('lTllplt'r~ ill faYI)!' of II. !ill'acly source of :tllt:rulllill~ ('Ul'rent \\hil'h SilOllld
he pructiCltlly ... inullOitl,,1. 1"01' Ihis pUl'pOSt: Il miCl'opholl' hwumcl' i ...
~llitHhl· if IIlCUJ,;UI'(.'Ul('lll, un' IIl/1r1l' at n single frC<luC"II("Y. ot' U \"fiCUUI1l­

lu1"K' (\~cillalor if IIII'lI"'l1rC'llIcnt~ I\I'{' to he mucic III a Illlllll.>cl' of fl".'<!lI Ilcie....

Tilt: followill~ instrullIcnts. fully dcscl'ilx"'fl c1:;(.'\\ht,l'c ill this catnlog. will
Ill' (U11tU.I 5uitahlc fOl' U$l' itS ...OUI'{'C' ... for hridge llWlt"iUn.'ll1l":nts:

Type il:) .\ucliu OM'ill/dt (l1litl'ul'hollC IJUll\llICI') ~3:l.00

'1'."1'0 ~1a Ill'" t· l'r"'luonn' O'dll" tor (1.j-9.000 cycle<) ..•..... 21 n.on
Tyl'l' :Jir J.ow·l"I'loql.lcncy Oscillu tor (6.5-7"0.000 cydc~) 3.30.00

The illllwdllll('c ndwOI'k ror ultcruHlillJ{-nllT..:nt lIl('H~Ul"~lUcnt~ is
"iuhjrc! 10 II nll'il'ly of IWKli(jcHtions of the oillll'll' IIl'idgc circuit. depend­
ing 011 the ]llll'fil'u!ltl, requil'ements of the III'UiJlcllI. .\ 1Il1l1lht:r of such
hrid!{cs art.' dc"t'ribcd in lIll' following IHl~l' .

1f lllCllSllI'CIl1('nls: arc mude at fl1.ldio fl'c'<ll1Cncics lhe most fiCIl:oiti\·c
f01'1lI or lIull illdicutor is the Iclephullc. Thc' impedance' of Ihe lelephont'
should Ilpprt)XilllHldy equal tIle illll'cdalil" of the bridge ful' llla,\illn:m
'l'll.iiti,'ity. \\'hl'rc telephones o( lhe (J1'('l'('" illlpcdltllcC al'c ll()l tlWlilahlc.
1111 illlpl'(lancc-llcljmding 11'1I11l:ifol'lll(.'r nt:ly be \lsC'r1 10 uclnpt the' bridge
illlpcdltlll"c to lhnt of tlte tclepholll"S" .\ with: \'lll"idy of suitable hnns­
fCII'tll ..,!"S for this work is list('fl in tIl(: frHll.:'(O!'nlCI' sectioll of this catalog.
.-\ suitable tclC'pllf1llt' hC:lrlSCI. is 1i~lcd uclO\c

\VC·Sh..'I·t! Elcctric Hl:cci\'cr Type l002-C " $12.00

The sensitivity of lhe uridge will ;11:-;0 hI.: intl'cl1scd by the u~c of IIll

umplificr hl·tween the bl'idge llud the tclcpholll,,'~' This is JllIl'lit'ldarly rc~

<:QllIlllendcd ill I'lItlul·." testing where there is l'ollsidI.:I"Hl>lc Iloise present
alld \\'1I('I'c speed is 0 rHelo!'. lVhell l1Sill~ It source such os 'lie GellC1'/1!
Htu.lio Type :11:J Audio OscillfltOl·. n filter bct\\'eC'1l the hridge (\lld the lcJc-­
phollcs is also !lcl\'isfI!Jlc,

If l)l'i<l~c IIlCIl~UI'e1llenl..;: InC' to ue muciC' Itt ('ommcl'cinl fl'('(jucnciCl)
the 1{·ll'phone ilS nut It sltli~rltdol'Ynull indi(·:tlol'. owing to the compan.lti'''e
insensitivity of hllih Ihe telephone and the cllr nl stich frcquencies. For
thif<i work II "iJ.mtliull g'1t1\'1l1l0111dcl' is I'C('Olllllll:l1clcd" .\1 GO ('yell'S thc
GCllerul Hadia Type 338·(: Gnl\'HlIolllctcl' i.. n Rfdi ... fudol'." null detector
\\hl'!'C \cry grellt M'T1sili\it." i!) not l'C'{llIil'l·d.

T,'"l')C 33 -G Guh'nnomelel"

r~2 ]

.• 160.00



GE~ER.If. R.-IDIO OJIPAS]'

M N \\'ht'll llSillA' ldcpholl(,~ und un
uurlio-fl'C<luCIl{'y SOUI'C'C. trouble 1111\.\'

I~· l'IICtllllltcn'tl in h:dllll('jll~ lht"
hl'idg'{'. du{' 1(1 It (:Illtr~illg' CUI'rellt

lltm illg- ill lite lclcphullb" ill clln ..\.­
111I~lll'l' uf Il c1iffl'n.'IlCl' ill I'lIlCllliill

1~I"L'C11 till' uhsen'C'I' lind tIll' Idl'­
pllO!H·!i. Thi .. trouhle IllH.'" 1'('llflily
I nn'lTClIlW hy the 1I-~(.' 1)( II trHlIS­

fC)I'IIU'I' wilh :t :-lIie·lel 1X'IWl.'{·1l till' pl'i­
nlll ...' lllld ..,ccolluar.,'. \\'here II tl'UtllO­

(OI'IIlt'I' i:o 1I0t a\'lliluhl~ Ille "~HgIlCl'

Earlh t:UlIIll.:(:linn. illul'...·all.1:1 in tile
ding-mill. Illlly he ll:tcd to hring Ihe
tt!eI'IHlIl('i In ~ronlld putcntiul.

The cxb'/l ('il'cuit ("ollsi~ls of
1\\0 r('SistHllCCS 2\1 nnd " which IIlay

bc c1l'l'aclc' hOM':' uf llhout the sHlile
lolnl rcsistHllce ztS the hridge I.lrlll •

Illl Itdditiollltl telephonc Sl't Hlld It

'-------(f\J switch. TIl<' .iulldioll of }oJ 1I1111 X
IS gl'C)llllllLi.I, With thc s\\itt,!t S

opell the brid~c' is hnlllllced 11$ closely us !J()!'sihlc ill the uSUld lUllllllC'I·.
The switch is IIJl:1l closed Itud the sccolldllry ul'it.lgl' .\-B-:\I-N' hnlul1ccc1,
using' the tC]CphOlll'" Ti as II IlUU il1dicJlIOI'. ,\11 ndjusllllcnh; nrc. of
{'(llIl'IiC, IIlllt.le on .\1 lllu.1 X so ns not to di,\;luru the scttillg of lhe ulilill
Ll'it.lge. With lhe second"l',\' bridge bfd:1llcQ(1. IclclJholU:s TJ HI'C:t! C'udh
puLentini. nml the thud llfll:.IIICC 011 lite Illuin bridge 1lI11y be uhtllilled
wilh the' ~\\'itch l)pt'll.

XIIIllCI'OUS lll()(lificniiolis of Hie fUllcl:lll1(,lIl:t1 Iu-it.lge cil'cllit un.' re·
lluil'cel to mccllllll'dfic l'l'(llIircmcllt~. The Gl'IH.'1'1l1 Badio COlllpall.r llUlIlIl­

fllt"lUl'rS a lillc" of Lridges to meet the requircnwlLls of COl1lll111l1ic'ulion
work \\·ltich arC' dC'slTib<'t1 ill the follu\\'irlg' pllgc's.

T~ I'E 210 R.\TIO \1('1 1l0X

The simpl<.', l type of bridge is mttde up from n 5(,1 of ratio Itl'lll ... to­
g('lhC'r with a suitable sltUlclf\nl. Ule llnkrlll\\~n forming' the f()urth IlI'Ill o(
the hrich:-c. "1'11(.' usc or rutin :11'111" illsh.'11t1 or n !wl'IllunC'nt Ill'idgc ..l'l-llp

rf3 I
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provide$ flW the gl'{,l\ll'~l possihle ntility of Cll\liplIlclIl ill the Sllltllllnbol'­
alol']".

Tile ~l'Y[Jt' :nOI~alio .\1'111 Dux consists of two similHl' unus, clIch
htl \-jng ] 000 ohms to bd I'c:;is t IIIH'C'. t Ilppl'd at 1-0-10-:30-100-000 ohms.
The l'csislnllcl'l) iln.: or Illl' .\yrtoll-I'l'I'I'y lypt'. This t,"pC' of l"l'sisllllu·e.
(!cscrihc!l in HlIfllhl..'l' 'icl:tioll of this (·llinlog'. is prildiclllly free 1'1'0111 in­
dud:tlll'(' ami ('lqW('itUII('C ('I1'C'ds at ituc1iu frl'(jI1('IIt'y. The cUI'l'cnl-l'itrry­
iug' capacity is 50 1l1illillllll'l'l"eS Hllrl Ihe IIdju:-.t.ncnt Ht('urah: If) \\ilhin
0,'1 (',. The dinl switdll.'s :lr(' of tilt:' llIulti-lellt' IYllt>, H:-:;"ll1'illg' low Hnd
clilIslHlll l'C'sishtllt'L'. '1'11(- l'uhinC't is of \\'ullllli 'lith bilkelite..' (JUllt:1. All
lildul JJurb Hn: llichl platc>d,
Type :n 0 firt tio . \ rill J31)X , $:.:!tl.OO

]) . , ~I/II .,- I" II" It)'l II. 1l1It'11~J()lIS I:,! .x ~J X --r. L'l~' I :. ..~ ):-.

Cod" \Yo"d, H.IUlD,

TYPE] 93 DECADE BlODGE

The Type In:J I)t't':LrI~ Rridg-c is d{'~i!!l1NI a~ a utility uriflg'\:. It j.;;

ndlll1tcd to gt'lll'l'al l)l'iclg~ IllClll;UI'<'lllC'lIts of l'C'~isbLlH:e. iJlduclllll(,{' Hnd Ctt­

l/l\('iI ILlIC'(' outside the ti!'ld of spC'ciill pUqwl;\,.' bridges. The ll"idgc circuil

~h(JWll 011 Pllgc Hi C011Sisbi of thl'l'" ]'C'sislallcl: Hnll:'!. uf 1I1l.' Iioll-illf!uclin
lypl.'.

HESIST.\X I~ :\n·:.\SL·HEi\rE~-TS. III milking- mCaSUl'l'lllcnti' of
l'C'sistnnccs the Hull indicnlor is conlledCfI bl.'t\\(:\,,·11 JlUilll$ 1 lind '1. llnd till'
,Tn posts cOllncC'll'd tOg(·1I1l'I·. He is used liS lite l'csi"l;lIlc(> stnndurd. Tit·



Gf;XEII./ L 11.-11)/0 CO.lI/'.I.\T

\lIlkno\\ II is \'illlIWclt,t! at X anti the bl·itlgc halull<:l.:tl. The solution of
the lle-t work gil l'S 111(,' ('tlll:t I iOIl :~

IL, 11('
Hx=

Hil

Thiti method is ~\lilllhh: for the' 1ll{';ISIIn.:nu:nl uf l:ilhcr dil'C'cl 01' nllcr­
1II1tillg~('l1lTl'lll n':-isIHIll"l', :t $Uil;\blc !"OlllTt' Ildl1A' ('(JllllC(,.'lcd lit E. The
f\ce,:Ul'llcy of the bl'iclg-c (01' I'('sist;tlu'(' Illt..'llSl!l't'Ill('ll!:: is 10 within O.2et. ir
}Il'opel' ('/\ I'e iii ('xcn'iscd h.\' the 0l'cr:l!or.

l:,\J)CCT.\XCE :'\IE.\St 'HE:\IE:,\'T:-i. III illlhldlllU'C' IIl1fl cal'llci­
lallt'" lll('ll~\ll·l·ll\l'Il\''';. Ih(' hddg(' mllst 1)(' balall<.'('(l for 1'(';;:Sbll\(,(' U~ w(·11 til)

1'01' rt:lICbiliN'. 'l'hf' thil'd 1'(',;:tolilIH.'c ;Il'1lI HI ito lI:-N! III oblain 1.I I'l'Si:>ttlllCC

llltlnnec of the b·icl,!..l'f'. 5;11('(' He.: IIHt~l ))(. l'ollucch:d in tilt' :mll ha"ing' the
lower 1'l, ... isfHlll'(' (sllllU!anl or Illlkno\\lI) ami thi.; i ... lIul ~'lH"'I·IlII." kI\O\\11 in
.uhnncc, it iii tlesil'lIulc 10 "I:L the ul'icl~e np \dlh a :j\\itch '10 al'nlll~t...d that
till' null inrlil'ltlol' 1II11~' Ix.- 1'(':~diI,\' trallSr('l't'l-<! (1'011\ 1 to a, pI/Icing' H ill
dtlu.'1' ann, The hl'icl~l' j,., hllbun'd. the C'Oll(liliO'l or zero t:ul'l'c'nt ill till'

I j.j 1
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milt indica lor requiring simultaneous I..mhuH:c ul' both rcsi"lllllce Ilnd in­
r111duIlC('. The solution of tlte 1l('1\\'ul'k gi"es th(' C<luutioll for the un­
kllOWII induclull(,('

Lx = R.\ LIl:
Rli

The resistallce hnl,\llcc gives the I'elotion:­

nx = n,\ (Ils + ne)
• Uo

.if Il(' was CQIHlc(,'ted in ::.erics with the ghlllriard 01':­

11.\: = lb Us - Ben.
if He ,,'n:; conllccll I ill the uukno\\11 ;:Inn.

The uccurur,\" of induetilllcC measurement is to II ilhin O.2c-'(1 for air
COI'C iHducluncc1i. 0\\ illg to the chnllb,'C of illdudl\llcC with suhll'nlion it is
impossible to uhtnin all cxacl hfl.l:.t.ncc with iron cOre inductunccs since
the dcgr('C of salurnlion changes with C\'(:I'." nrljllstmcnt. The enol' is
consequently gl'eatt~I' in this type of measuremcnt. The I'angc for induct­
uncc m~Asurcment is from llhaut 20 microl\(.. nr.\·~ Lo sc\-ernl hcnr." ....

r46 ]



CESEnAT. RATJIO CO.lIl'<I.\T

.\.11 induetullcc llIRy be compared willi H copltcilnllcc lIy cOlll1ccllllg
the t'ltpllcit." :terO:; HA. The unknown inductance is cOllnected al the
TD posts, the llull indiclllor to :2 uncI 3. Hlld the .x. posb cOI1llC'ctcd

together. The solution of this neb"ork gives the Cflualioll

Lx = RB Rc C

The Type 106 Indudance Standnrdl\ dcsCI"ifx>cl 011 l:lng'c 36 arc
:-lltisractol'~' for usc with this bridge.

C.~ PACITAX E )lEASl'HE)[EXTS, The Type ] U3 Decade
Ul'idgc is ulsa suitable for the IllcaSlIrCIl)Cnl of cOUlIHuutin!Jy Inl'g' capu­
citnllccs, where cxlC'lIsin' shiddiJlg ii\ not rc.luil'C'<1. J'o1' cupacily meAsure­
Illl'ltts the bridge is set lip ,,·ilh a switch [or trnllsfelTing He 1'1'0111 the
.lnlld:u-d tu the UnkIlO\\lI al'ln as before. The ullkllown cOlldcns('J' icon·
I1l'dcd llt X and II st:tlldllrd capacitance at S'l'D. \\'hen Ihen~ i., no CUI"­
1'('111 llim tlll·uugit the uull indicatol· the bl'itlgc is balanced for both ('npu­
citultcc nnd resistullct. The capacity IJnlt\l1cc gin~.s the equation:

RfS Citex =
II>

Siuce the IJridge is ill hAlance fOl' rl'sistallcc as wdl n capAcitAnce
Ihe resistance efltHlliolls follow as berOl'C,

R. (R, - ltel
Hx = Rn

if H Willi in the sh\lldal'd arm, or

Rx =
R.\ RlI

1\.
- [\(

jf He Wn~ in the tlllkllOWl1 IHm.

Thc accul'ney of the uriclgc for ('upl\cily 11lCUSUI'CIlll'llt is t within
0.2<1. The runge is from O.Ollllicl'oful'uci to 8c\'cl'Illlllit'l'ofllruds.

GEXEHAL DE 'CHIPTIOX. The clelllents of tile ~I'idge cir­
ellit shown on Pug,,' ...6 1l1'C' 1Il0unted in 1I wlllnul cltbillct with u lIard I'uh­
I>CI' panel. A dust co\'el' is fUI'llished to prot ct the bl'idg<: whcn lIot in usc.
The rCliistullec unilj; ill't: of the ~\Yl'lOIl-PCITY llon-rcIH:ti"c type. 'rhe
cUlTcnl'('/tI'I'yill,!{ copucity of thl' OIlC-ll'llth 011111 units iii olle ltIlIPCI'C; lhut
of the onc uhm units. 250 IllilliUlnpCl'Cs: th"t Clr the t('11 olun units. ]00
lllillililUpercs. llnd lhal of the onc hlllldl'l>Q HIICI OIll' thous/tlld ohm t1l1its .
•iO milliamperes. The cAbinet is eoppel' lil1('d leI Ill'O\'idc shielding, All
exposed met{11 pn rts arc nickd pia lL'd,

Type ]93 DeCllde Bl'id"e., .. ",.",.,.,."." ... ,." .. " ... '115,00
Dimensions ]1" x 10]/~" x 5". \\'cight 131:1.11.>s.

ode \\·ol'd: BLGO'J',



(;r;XE/!.1 L H.II!/O (,O.1I1'./.\T

TYPE 216 C.\I'ACITY BIlIDGE

1"01' I)rC(:i~c 1ll(>usun:lIll'lll~ of 1;IIIHII ('llpltl'itl\n('L'~ or 1ll..'C1.tl'lllc tlt.dc-I­
millal iOll of didl'c.:ll'i(· losses the ol'din/tl'.'" type of hridge is nns:\ lisfllctol'y,
~ill('" the ;)lrnJ CilpHcilllnecs in Ule ('in.'uil Ul'l~ of the sallie order or 1111lg­

nilllfJe liS the C:q'Hlt'ihlllt'L' lu he 1l1('l\surL'lL .\ lwiclgc 1'01' the lllCHiilln­

mcnt of SIIl:\11 l'II!lllcitHllC(:i< I'('(luirl's cUllIpll'tc ;'Ihiclding of aJI its dClllenls.
The Type i I (i Cilpacily .lll'id~c has 1JC'l'1l ,IL-sigl1et! 1'01' Ihis type u\

llH:aSIlI'cmcllt. The CIClllCllllll'y (·il'('uit ls silililal' 10 11lHt of the Type
]H;J '1)l'cltdc Tll'idgc. ('nllfiisting of tl1l'CC I't:Bist'lllH'cs. two ralio HI'lIIS (tile! n
power CuetOI' n:~sisIIlIlCC. The ciloinct conlllitlillg lhe hridge is cuppel'
lilll:t! IIlld di\'id(,d into Sl'\'c'l'Ill shidded COl1ll'lll'llllC'llts,

[II un.ll'l' II) iltolutc the h..idgc from l!ihlly Cllpi-H:ililIlC(' <:Irccts bonrl"

furmers with gl'lllllltlcd shields be'tween primnry :Llld secundllry 111'(> uscd
hoth at the input tu the bridge fltld at the null (it'It'dOI',

Since this lJridgc 11' des.igtl('d I'nl' lile' 111CaSt1I'C!l1('lll of slllal! l'llj)l\('i­
tn!lccs wllcl'(' th· suhstitution lll(·thod is used willl ('(ttwl Lohl! cupucil<lllces
ill the hl'idge ltl'Il\$, lh£' ,'atio al'lIlS <lrc Clju:t! l'csisbllll'CS. TIlt' use of
(>lllllt! al'IIIS \\illlflut switches 11IHkc!- n \'Cl'Y IH'nll'Htl! ad.itlsllll{'nl of the
rcsislllll('CS pos,oo:ihlc. Sinc'(> the Al'IllS ;lrt: icll'rlli"1I1. any slight dWlIgcs of
PO"('l' fadtlJ' \liih f1'Ctlue!1cy \\ill halllrlC(' and pl'uduce 110 n'$ullHlll (:1'1'01',

Tile Ihird 1'1'SistnllcC 111'111 HillY he conl1cl'lcd ill 1'('I'il'1> with (,jtllc}' cHpa(:il."
IlI'Ill ill' n.:qUil'(,'d to hltlllllc tlte bl'irlg'~, ,\ 5\\'itdl 1" is j>1'1)\'ided for
('on"pnil'l1ct! ill II1l1killg' l!l" t'hang'('. Thi:;: n\l'iSlancl.' is olle of OUI' sl<trl­
dtll'cl 1l01l-rt'lldi\(, (lc(:Hclc 1,0;>\cs, Ill/Hinted ill II shil,1<h:d (;Olllj1ltrlrm'nt.

II is "CI'." 01'1('11 dc:-irnhlc to cllliLrak II \'{'l'Ilic:!' conc!"llscr whose
tuli:l1 c:qm('itHl1('c is of th~· ()rd ," or a 01' ,10 :'1[\11:', V'OI' this
IItwk the hl'idgc is fil'st ImIHIll'ccl. using Cllpllc-ilnllC"('S ot' tile orde!'

I I~ I
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If 10(1) .\1)11". If ollt.' of till: 1·l'·.. i~talU·1..' mtilt nl"lll11 w('re Ie)

ht., im'I'l'n,cd U1W Jlurl ill nile thousand. i. c.. hom .:5000 Ln .~OO.5 Ohllh.

1111.' I'aliu nf tlie caplu'ilnllccs would be chllll;.,rcd IH·(·OI'dillgly. "hidl i~ a
dlHIlf1l' til' 1 :\Dl.... Til ord('I' tll"t thl' ratin HrII1Joi IlInY IX'

~ .
changed ill this lila II/WI', rl~:,;slltll(,C ullit:- arc ';l'pplil,(! ,\ ilh till' l,..irlgc.
'1'11(:'" ullit .. Illa'- IX' 1111<1(-<1 to cithe:!" I'Utio llrm..\HllOUgh til(.' l)hllulnrrl
('(Iuiplllt'nt of CHI'" I,,·idgt.· jll('ludcs lh.,("t.· of thtM.' rc:-.i:-tan<'·l' \lllil~ su
liS til ~i\ . rutiu/) of lluhlllau(:ing of .001. .01 anti, 1. 1Ill'.' elm Ix' furnislll'd
to giq· nny l'lllil) tlu.in'd.

Silll" the impl'CllIIl<:(' of ;:,Illall ('llP:I('itllncl's at 1000 c.'dcl) i.:' Iligh
t1wt n( 1000 )I)( F. hc!ng Hi().OOO ohlll.,-il I~ tlc..irnhll' I!Ill 1
11 hiXh illl pl-<11l 11('(' (I<:t"'clor 1)(" mcd 10 dl'lIote th Illllilllt'i..' point uf the
bl'ill~l" .b the illll'"'f1n lit·" It t 1000 (' .\'des of u pu i r 0 r l!Icnsi tin' h:li..'phllllC
rt·(·t·i\{'l'l!I i'l ullly of till,.' tll'lll')' of 10.000 nhms. it i' l5i(klll Ihal thi~ j ...

tou lu\\. 10'01' this n'n ...Oll it 1c.:!(·pholH· II'UllSfonlll.'l· \\ illl II pl'illllll',\ illl~

p"'(I:'I1..·'" lIf :lOO.UOO UllillS Hud ~l ~l'(·llllcllll·.\· imp('(!<lIIc<..' of iO.UOO uhlll~

i, ",ul. TlJi$ anHlIJ{l'lIlC'llt prU\idC':- the ClllTect illlpt'f:!:tlll'l' ill hulh Ihe
hl'itlgc tlml tilt' IlAcl'holl(' l'in'uits :11](1 II1lt~l'!oo il pOI'l;;ihl(: lu (h·lt·t·' " "('1'."
snlllll diITl'I'('IlCC in pnll·lIti:d. SUl·1t a~ lhat c:.lusl'(l hy lilt' llllhulnIH.'ing- of
tlu· ('unllt'II""I' Ill"lll' ttl tile 1.::llcnl of Ol1C-lltIlIlll"C'lllh flf II lllil'l'Olllicruflll'lul.

III Mdl'l' to !Ht·\t·111 ('ITorS due 10 I'HJI:u:itall('(: ul'lwl'l·t1 Ih(' Oh~CI'H'I'

and the lc:!t'phllllt:,;, II IXI·UlIllCl..-d shiC'ld is uH'd lwlw('C'1l tht, IH'ium!'y ttIHI
""·l·IllU!:t)·y of lhi"i Il'IIll .. ffll·llIC1', Tilt· jundiull of lll... I\\u rcsj';;!IlIII'C' 1l1'1l1"

is 111'0 g'l'I)Hllclt'f:l.

Tltl' :ll'l'IlI'all,ly {'alibl':ll{'t! IIN'nell' 1'1'!'i1>I:tIll'c arlll pl'lHid('d for ral\\('1'
flll'tul' 11lt·:t .... I\I·CllIl·lll$ i~ \',L1I1Hhlc 1.1:; I~ IlH.·llll~ of IllCIl1>lll'ing c1idccll'i(,' los~ ..·.".

OI'ElL\TIO\'. _\ l'Olllplt'lc hlln~ of instrl1diull~, 11l1l1illing til(' pl'o,
('('(Iun' 1'01' \'lll'ioliS typt·."j of 11ll'IlSUI'l'l1ICI1I, i!ol ~IlJlJlli('(1 with (,lid, ill~tnlllll·1l1.

I·SES. "'hc '1',"11(' 21U CII11:II'ily Bl·il1~1.' i;o;: ltdUI'lt'(l to tilt, lIIt'nl-tl1'('­

1111.:111 of C-lI!)l\('itlllU'l'!> \lll III :dlOtit .5 ~lF, willi (rrclil IlC('Ul'/lC", TIll' hricl'rl..'
~ . ~

i_" capal,lc llf illtlit'1I1in~ nil Ullll,lllllll'l' of tHit'-hlilldl·C!t111, of n lI\il'I-Olilil'I'O
flll·illi. Till' 11l'ulllllJlc l'rnlr of llICH811I'CIIlI.:1I1 using' lilt' Type ~:l~ 1'1'1.'­
cit'tiull t'lHltl ... ll"l·r i.. llimut 1 .\1:\1 F, \\"Ill'll gl'c~tlcr Ill'CIlI'IH'Y i" l'l'tjll;n'c1
lill Ill'('IIl'llldy (':lIillndl,t1 NllleiClIS<:I' of sllllIlI C1l!lltcity shuuld he l'oHm't·tt·tl
Ill'I·Ch.s th,· Typt: ~i2 I'l'cci:,iull COIllI('lbCl'. ,\S lUllsl ('1'1'111'.. l'nlllt' (1'0111 .. tl'a~·
lit·leI .. IInel lllU\ iug 1I'IICI-,. Il PCI'lllalll'nl lIud "tlh·;;Ianli:t1 Sl't-llp is III'(,'(""/ll',\"

fo!' It('clll'lllc I\1J1'k,
ThC' hl'id~{' is IIIi'll) suill·d 10 the th:lt·rtllilllllioll ul' tlte PO\\('I' fllCltH' of

c1idl'Ctl'il'~' Thl' I·c'i:i .... lalln· nrljusllllt'lIi may 1)(' Illude to olle cllnu (nlthoug-h
tIlt' ililpl'dlllln<; 11lcll<;m,«1 :11'(' o(ll'n in t!lc nl'igh1mrhoml of 200.()()O uhms),
Thi....in~l· ohm. 1101\<'\('1', lIlay he a cfHI,iclcl'l\hle pel'cl..'lIlage 0( Ihl.: l'illtngc
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(If resistance He HIl(l for lhi:- 1'l:USOll rrom J In lO(e- 1;0:, H tonscl'ralh'e
figu1'c for Ille a('C'UI'lll'." of l'l,~isIIUll'C IlII.:USUI'I'llll'nts.

The testing of $lllalJ SHlIlpll\'; ur cllhll' or lhc study of ICllIpNatllrc
dlllllKi.:S ill didc~lt'ic:s i:, lnurlc til:'>." hC(.':luSC of the sl:lIl'lili"ity of litis
illstrullIC'lll. .\11 ~XHlIlplc of Ihis blUl'l' usc is " lLl!)l lllL"Hlc 011 Il Sl\lllplC'
or haiTI ruhber. Tht:! Z,1l111plc. \\hi('11 wn~ thrt'c illdlCS I'ItjUllrl' lind (,)11'."

Judf indl thick, w:.IS plnl'cci bcll\\:Cll l\\o lllldal pl/llt's..\t?).l F. Ihis
tt:.l1l1plc had H {'UIHt(.'il:tlll'C or 11 ;'IL\IF. Hllrl n 1'111ls.e lingle of 4tS'. '''hell
hcah:.:d 10 1000 F. the ('apal.'il/tlll·('> hnd ill('l'ellsNI to 12 :'\t:\lF. IIlld the
phn:;:c ungle lo t:) :35' .

1"(11' the usunl run of cHpnC'ilancc Hnrl power fa<;lor ll1C~ISlll"(olllellls,

tIll: Type 21:$ .\udio OscillHlol' is suitahJt, as Il SUllrCf.:, \\"111.'1'1; IH IlSurc·
1lll'lIts arc h.l hI: 11111cll: lI\'CI' /1 widc' t'ung" of fl'eqllcllcie~ the Type ;31j
LIlW.FI'l'llUCllCY O,scillnhlt, il'o :1\ niluhk, '1'hi~ inslnllllc-nt ofl'l.'rs It l'llllge c-x­
Il'nriing from IItt t1ppc:r ('OllllllCl'cial fl'cquC'lltics. thl'ough the Audio CtllTiel'
fl'(.1\llCllcic:; ullcl into thl' l'lldio rl'C{IUClICic'$,

The bridge circuit is mounled in n ,\'aillut c,lbillct llUei "C1'y lho­
I'tlllghly shieldeu, The l'l,:;j:;;lltllCC box i~ in a Jo;cpal'nl" shielded compart­
ment. Tlte pnll('! is or bllkdilc lind uU l·,posed mdal PI~rts an: Ilic'kd

plated.

Type :l1n Capm'ity llridgl:, "" .. ".",." ... , .. , .. , ..... ~175.00
Uillll'lllOiulls 1.5" x ] li" .'i 7", \\' l'igltl Jt) I I 111""

('ode 1V0rd: 'lYlC.

'1'."1'(' 21:3 .\udio Os('iIlHlul'."", .. ,.""., .. ,.", .. ,." ... ,$:J~,(JO

Dill1cnsiollll W' x ~;Y.1" X;3". \\\:ighl +Y2 11;;"
Corle Word: ..\ 11(;1-:H,

Tyl'<.' Z22 Precision ('lIl1r1CIll:iCI' ;,\JllX" Cnp, ) 500 :\DIF" , . , ,$OU,OO
DilllCllsioll:; 9" x y:t x lOn, \Vcight)5 11, ,

Code Word: COJ'.I.L
Type 246· L Balancing t'ondL'Il!=;QI' ;'\ [u.o,;:. ell p. 1500 :\r;HF., , .. ,$;J '.00

] illlCllSiollS i~" x 7%" x 8J t, \\-rcighl V Ih:..
('oele 1I"0rd: CED.ill.

TYPE 383 CAPACITY BRIDGE

Ccrtflin c1assl's of ('npaCilHIlC'i.! IIiCHilltj'CIIlCJds \\'hcl'e accur..tlc: ddt'l'llI­

inatiull of powel' factu)' is not intlJUl'htl1l Cllll be obhlillNI with Silllplcl'
forms uf hridgc thHn the Type. 2Hi Cupucit.,' Bridge. In tltc dC'sign of
delicntl:ly ndjustcd l'ecC'i"crs il is llCCCl)$llI'Y 10 Ki'"c (,ollsirlCl'nhlc nttention
10 tllC inh'\'-dcdnldc: (grid·filumenl. plate-filament, nnd ~ricl~pl,\tc) cnpa­
cities of '"HeUUlIl lulll'8, 1"01' thi::; reaSOn, lilt': mCHsul'C'mC:1l1 or the~c cupn-
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GEXER./L R.l1J1O CO.lIL'.I.\T

f.'ilic~ is or particulal' inleresl hoth to lube Hncl 10 reccivel' mnllufuclul'crs.
The "cry SHll.dl c:qmcilil·g inYoln"I, nboul 5 )DIV., )'cndcl" the usual t.'l>c
of brid,f,"C mcusurcll1cnt not "Cl'.Y Slltisfactory for this usc. The Type
~ ;3 POl'tuble Copacity Bridge is p<lrticularly designed fo)' this t~1>c of
work .

•\ COllYl.~l1tional type of bridge circuit, us shown !.>claw. is used. con­
sisting' of two resistance und b'o capucit.'" l1rlllS. It 15 actunted
by a sclf-conlnincd mil'rophonc hUIliUler supplied from a .....5-\·01t ell',"
baUery. The oulput from the hUlllmer. of about 800 cycles £requeue,,":
is fed Ulrough it transformer to the bridge circuit. The hansfol"lllcl' has
f\ shield uctWl'ClI its primary und secondary. and is ill ltdclition wound ill
two sec lions so as to reduce c:rpacity effects. The phones nn~ supplied
fl'om anotller 1l"lIlIsfonnc1'. \,·Ilose \lrillUll'\" is conncdC'c! flCl'OSS the brido-c.. ~

" ,
IIII~ .383 PO/i'TABL( CAPACITY BRIDG(

GENERAL. R'AOIO CO.
CAI"lBR'IPSE: MIlSS.

vtR,

CAP.

H

lind whose secondnry is broughl out to the lower tcrmilluls us shown in the
photograph, Tbn,~ ttdjustmcnts appl'ar 011 the bridge panel. marked
LOS. ADJ., Zl':HO .\DJ.. und CAPACITY. These correspond to the
('ollnellSC!'S labelled LOSS ADJ.. VEIL nod CAP.. I'especti,·cly ill the dia­
gram. The LOS .\I).f., comlcnser. shunted I1C1'OSS the l'esisluJ1('c :'\I'm~ of
Ihe hridge. compensates for the \"flrintion from zero of the power factor of
the tU1kno\\ n l·upllcily. 'l'his mljustment is 1I0t ralihrntcd us it is not in-
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It'ntkd fOl' Ulll' III> ;t Hll'ltlb of mcltslll'jug pOWI'I' f,\<.:lul'. Jt is intcndl'd IIIO'e­

ly 11) c.;olllpcllsalc- fOJ' lus~ tlll'l'C:l1t in tile condcnscl' unn which might olht'l'­
wise I'en<ler It Imllll1CC or tile lwillgc impossible. II is ~<:lIl'rltlly llet't'SSllr." lu
llwkl' this adjtl$bllClIl uuly when n\lhcl' high Joss is nssOCitltcd with the
tlqM(·jtr ullder tc·st. Till' ZEHO .-\D.1. COIlI!I,,'1I5CI' iii i'1dudC'd /I('I'OSS

the httl<lll('ing condenser lind the unknown in OI'r1CI' Lo hllhtllCC 0111 st1'll)'
tllpllcities of h.:tHls. so(·kc!s. etc. Since. the r/tHo Ill'lUS <Inri sbllldnl'd COll­
llenser :\I'e fixed. Ihe lollll cilpltcily in the rOlll,tll nnll of the hridgc,
wltidl ilwlutll.'s tlte unkntlwn with its Icnd::::. the l.cro-nilju!olling lind til('
lllcilsuring COtHlcl1!'cJ" lllust he cOllslallt 1'0]' UtlllllH:C. In lllilkil1g 111CtlS\ll'C­

lllt'lds the Icad5), ,::Hh'kcLJ'. UI' 0111(>1' applu'ntus Hssoci.l!rd urc cOlllH'l('lc'fl 10

the tCl'lninuli' ltnd the cnput'it.v of the :l.EHO ADJ. COI1<!CI1l5CI' I'Cl.hl(,('(l
sufficiently to halun('C' Ihe bridge with the r.\v. condl.'llscl' i'ct HI
ll'lltxilllUIIl c:q)"cily, The- dilll 011 this condeniScr is set to rCllfl 1 0 c1cgl'('Cs

out of 1'11l\sC wilh Ihe cnpll(:il.,'. i.e.. the ditLl is sd ;\l 0 fOl' l1\l1XilllUlll
('/III/Icily.

The unknown {',,!,ncily i· lhcl1 t:uIHll.'dc<l IIIIe! the c.:ond"nscr Ill/\I'h'd

t'..-\ 1'. l'nbil('lrl (I'Nlllcing its ('apacity) until Ihe bridge is lignin
hnlul1ccd, The I.OSS ~\)),J. l;ondcl1scl' is Jlcl.i w;I ('{I II!" ]'Cfl"i]'cd ill ('/tch
CllSC', The cllp,lcil.r of the nnknown ('ollc!C'IlSel' is oLlaincd hy lllultiplying­
tile l'l'ltfliug' of lhe 11l('ltSllt'itl~ l·c1lldcn~('.r Ly u rnd('ll' IqJIJeltl'ing on lhe. dill!.

.\ \'CI'Y cOI\"clli('nt al'('eSOol'." ill making measurcments: on tile intcr­
c-Jt.:<'ll'odc cn pat'i t i(>s uf \'IlCllUIll tuhC's is the socket ~hf)wn in t h<.: 1'1I1'C~

~rollnd of thc pliUlo~l'tlplt, This so('kct i,Ii; equipped with thrC'e plu.!rs \;0
";l'rlt'l'd ItS In fil the binding pust;..; ur Ihl' LJridgc. HlId ('Orlliceted lo g'l'itl,
plnt{'. Illlll fibttHl:lll. (II ])leu:illl'ing lhc luhe ('apll(:itiN~. thi;:; ~o('kct is
I'hl~W'd in and Ihl" bridge hallllllWI for :r.lTO, TIll!. lubc if; tlll'lI placed in
the ~()('k{'1 Ilnd its {'Ilpucilics lllC<lSUl'N! dil'cctly,

Hlmdillg's call hl..' 11\lIc1c lQ nhlmt olle-haH di"isiull on II Olll: hUIHll'er!4
(Ih'i,il)ll ">calc \\jlll lcl('I'Il()IH'~' or ~OIll{,'whld 11lO1'C HI'elll'Hldy if (tn :tlllpli­
licl' lind 'IH:llll111-tuh<: "ollmetcl' ItI'C used.

Tile Type 3 ;j t'apllti! y Bl'idge is nm(le ill Iwn models, One. with II
]'l\llgl~ c..:dcnc1itlf.( to :\1) [\1;\11"" is d<.:sigru'r1 fUI' the: IllcaSlIl'ClllcnL of
slllnll ('JIp;ltitic's. AnulhN, wilh a range I'Xtl'lldillg lo GOO J\DIF" is lJllr­
lindul'ly IIscful in 11lulching eOlldcllIH,'1' l111ils for usc' ill sing-Ie contl'ol set­
ups, The u{'(:un\(')· or lhe ill:1:lrumcnt makcs il "CI'," useful for lhis pur­
I)usc. ~I.s it will sIlOw np Sllllllle]' cliA'l'I'C'lICes hc:b\CCl\ ,sllth unils tll,lll Hrc
1'('I'll\is:;illlc in the \'ccci\(lr. 11" Silllplicity in cOlllparisoll "ilh tll<.: qUHr!:r.­
c'\HllroJlcd o~cillatol'~ nlll! othl:l' (·xpl'dicllt~ l'csor!ccl to for {'O!ulL-lIsel'
Illll t ('hing 1'C'COlHl1li..'lIcJS its t I'ollgl.,·.
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GJ;SEJI,/L lI,lIJlO CO.lIP.I.\"I"

.\ ,"cry llScful HdjUlIcllo the CapH(·it.r hl'iclgc is It t\\'o·slagC' IUllplifiel'.
.A \'I1(.'uullI-luhc \ olttuC'IC'!' :::uclJ;tO;: the Type ·126-.\ rltt'UUIII-Tuuc rullmctcr
('1111 thl'll he used to detect balHllce IIml 11 sUUl(>w!lal g'l'l'all'r H('C'Unlt'y :\.1­
taine,l tltUll is po:ssihlc Il'jlll ('IU"phOIl('S. .\Ilothcr IIc!ntnlnA'( of the "olt­
lIleler is. lhlll it permits tolcnuH.:c lilllib; to 1;e Illarkt:d 011 the dinl of tile
,·oltmctcr. It useful pl'al'lit't· ill fadol'.'" in:-pccliull wOI'k.

The Type :lS:i Capacity Bl'idf-,"t' is lllOtlllh.''(.1 in n coppc'r-linccl walnut
C;tse with n met:ll panl'l. All c.xpos('(1 Ilwlal pari.; II.'C nit,hl plah·d. A
IL3-\"oll baltery is iiupplied with the hrid:,f'('.

Type :38:3-.-\ "Pol'lnhlc ('lIpacity Bridge (=W :\1:\11".) $80.00
C"de W"rd: Blll'I:".

Typc :JS:J-B POdHhic Capacity ll"iclg-c {(iOO :\DIF.} ~80.00

Code lI'ord: lll-GLE.
Dilll('IlSiull':; bolh '.'"P('$ 18" x 6 1:-," x (iJ :!.". \Yl·ight 1+:l 1 Ibs.

TYPE 210 OPACITY "ETEIl

FOI" lest WUI"k it din'd-rcadin'T urirhrc of fnir 1l('('llnt<'v ill- 1)1" great
ft ft •

convenience. TIl<.' '1'yl'(' 240 Capacity ~1C'lcr is eicsigned to fulfill this nero.
Jt is cspcl'inlly <uJaph.'C1 to gcncl':d lallol'lIlol'." alld (-'ollllllcrciul uscs ill ob­
taining capl1cilrtllcc 1l1l,'asurClIlcnts ntllgin~ from .001 to 10 :\IF. with
1\11 Il('curacy to within O.:j'(. Its simplicity of ojJcmtioll anel general
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GENERAL JUlJIO CO,l f1'A X I'

dependabilily make it inndunble in faclo!"y inspcctiUll wOI'k in I1lCHSUI....

in« OJ" cOmpitrillg' capacitance vnlu~s.

The insll'UllItmt consisls of 1.1 ctlptlcity bridge with \",~riablc I'c.sist­
nllccs in the ntlio flrlllS and cnpacitnnccs in the unknowll unci slundllrd
al'ms. .\ schclllntic diagram of the \\'holc ,lsscllll)ly is show" below.
The input i~ hom II sj><.:cjnlly designed microphoJl(~ huzzer supplied from
a -t.5-\oll dry hattery conlaillt'd ill the case. Provision is also mude for
till' usc of An c'i:lc'rn;l! battery_

The resistnnces ~I and X a.rc wOlll1d on thin bukelitc sh·jps to reduce
dish'ilJutcd cnJ}llcit., IIl1d induct/weco B. is 11 l'hcosttlt of 120 ohms re­
siatullcc.

PHONES

BUZZER

SWITCH '-jIll/

BATTERY

The slllndttrd <-onde-uscr C is buill up or heu\·." hruss p)ule~ intcr­
spaced with miCA dielcctric, nsscmblcd under prcssure and illl)ll"cgnated
with pnl'{lffin, It is firm)." c1'lmpcd in ;\ heH\'Y aluminulll frame.

Ol'EHATIOX. Defore operuting the melel' it is nccessary to put UlC
ba Hery in pJnce ttl) follows: Uc.mo\'c Ihe four scrcws ul the corncl':' and lift
lhe pUll(>1 out. The baUer}' is then slipped under the stetl holder so that
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GESEII./L R./DIO CO.1I1'.ISI"

thc tt·I'millnl .. mltkc- 4,.'onl:I(:1 wilh lb~ metal slrip~ Ill! the enel. of the
1.)II~7.cr It'lick The pRm·1 mAy now lx- pul hack ill plnce· lind the insll'ul1ll'lll
is fe·acl., for oJu:ndiulI.

The unknown l·npH(·ily is COllIlCd(·d 10 Ihe b\H clip... (nt X ill the
dilll{I·ltlll). The Um.'t.' c1i:ds !Urn-h'd ·'.\Iinofal'lltls:' "'I\'uths:' J IUI1­

d1"(:<lth:-:' nll(l the· dial Illllrkt'(l ·'3Jultipl.'· n.,'· arc ..d upproxilllHt<.'ly ut
the ('lll'lll'ilull('(,' to I~ mcu U},('C'1. jf its order of Illltf.{llillldc i \;'no\\I1. TIll'
(JUnt'r ..,wild, i., hll'lIC'd nil I\nd the r1illl~ IHC' ~l'l. l)(.·~inniIlX \\'ilh tht, (lin!
I1lltl'I.t,,1 ·'.\lkruf:'nuls,'· and ad.illslill~ tllC thr('(' /lm-l'" dials in IUI'II until
the minilllullI .,oulld i;:, lieuI'd ill 1Ill' n'(.'ciH:I'S. tlwll ndjusliug tlu.' dill!
lll:lrh"li lol'o\\,{'r I,'Sldor in ]\~I" ('cut:' until the sOllml IIc'/ll'd in the n:c(:i'cl"s
i.:t ..,till furlhl'r I"l'flu('l:d,

Tlu: ('npH('ilullt'C is rend on the: lhl'l'C lo\\"rl' dial!!, l)l·g-iuuing nt tl\(.,
l('fL The l'C'ndin~ of Ihc' dillls times th(' multiplier is the <.'/l}lilcilnll(,C in
minofllrHd.... Tltc Pl'I' ccnt. po\\"el' (Helor is rcad frHIll the POWl'l' Fnd,>r
lia!' }i'uI' gn·ntl:.:tl IIl'c'lIme.,· tile mlllliplic'r dinl ~llOlilti lX' ill't n", folll)\\~:

1"01' ('tlllll('ilil"s from:

1.0 to 10.0 ~IJo'. multiply In'
0.1 to 1.0 ;UV. multiply by 0,1
0,01 to 0.] :\IJ', llI1111iply lJy 0.01
11.001 to 0.01 )JF. multiply by (!.OOI

If 1111.' 1I11'lcl' is to b storeel ur ...hippl'd Ihl' Iud Icry SIH)ll!.1 Ilf.! 1'('.

1lI0\'C't1. 01 hl'l"I\i~l' Hi(' <'IN'll'olytc in till: hId 11.:1'." muy seep nllt /Iud clnnlHgc
lhe mct(,\"

I'SE~. 'fhe CHpucit.r mete!' is (,s)lcciully ndnptcd 10 nil uses W!l(\I' n
('ol1\'('l1i(\nl, \,ug-gC(!. (Inc! rclilll>le instl'\\lllcllt is dcsin'rl fol' gencl'Ill lllbcll'It­
hl!"y allli ('ommc'I'l'iul use ill !llN\Sul'il1!t cllpnciluIH'CS. It is pnl'ticulnl'ly
:.uilecl III llll' UH' of lllnllufachll'C!I'S of l'oll<!cnSCl's for IIIl insp<:c;;ioll instru­
1II1;.'nt w!Jt'l'c'h.,· ('OndCllscl'S 111ay l.x.: t<~.stcd quickly and IIcclll'ntc.ly.\Vh(l1! con­
dCIIS('I'S SUppus('(lly of thL' SlIm(> ('aplll'ibtllCL' nl'C' heil1K 1IIi,'WHll'cd it is 1H.'l'es·
;:;<lI',\' only to 'lit',\' tIl<' !wl ting of olle of tlic cupacit.,- switches wilhin lhe
limit .. of thc' toll'I'Hner nllow('(1. The power factor diul offers n I'endy
IIlcans of dl'tcding cOnclClIol.:I·s with higlJ 1035(:5. neC/lUse or its simplicity
of o)Jt'rntiol1 this ill~1I'UI11«lIt does not l'('('ptil'C a skilled operator and will
not cHsil.,· get out of tmlcl'.

'I'h~ bridge
cfllT.ring hundlE:,
hilS hipl Il'll \'('()

circuit is enclosed in n walnul cauinel \\ith n leuthcl'
The pfll1t'1 is of h:II'd rubl>cr. '1'h rCt'islullce switch

hlndes. ,\11 mclul pnds nre nickel pInier!. .-\ pail' or
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G£NEII./L l!.tDlO CO.1n'.I.\T

IdcphulICS is supplic'cl with the I>l'idgc ill II cOlllpnrtlilt lit pru,-idl·d fol'
'helll..\ lmlt('I'Y is al~o :o>Ullplil'fl.
Type 240 ('ap:u·it.\, ;\ll·l('l', $8;1.nO

DilllCllSiulis 7" x 6" x 1-1.J,:.t. \\\·iJtht HI7 ~ lit .

CudC' \Yord: (,YX!C.

TYPE 36l·1l VACL:UI·TlJIlE BRIDGE

.\ bl"idJ.({> fM the lllrHSUI'l'nlcnt of lube' l'otl:.1HlIh:, i:- /lol the rOil·

\ ('lIti(llml t.vlw of illl perl It Il(.'l' nl'tl\ol'k. 'f'lli~ IYIJL' (If hl'idge. depcnds 011
the lmlllllcill,t.:' of III(' alllplified signal ,,()IIIl~C' ill Ill(' plllle circllit uy all
opposing \'ollage..\ null poilll is indi('ated 11." jr·lcphullcr. Itlld Ih<.o halal\{'­
jug IH'UC('.ss is simillll' to Ilud or the slul1dlll'Cl IJrid;.('t' cil'l'llils.

The uses 01' 111(, tl1rN'-r1ccll'oric "Il(;Utlln !Uhl' IIn\"c !l('('UlIll' :Iou lllHlli­

fuld Ihlll the slurly of il:, nll'ious dlHl'llet(.'l'i~lics is of <:ull~idc'I'aoli,; im­
pOrlltlU'C, Sc\'eral lu!lc·tc:->liJlg dcvit'CR have he('11 (!lon,loped Hlld pinero
1111 the Illlll'''C't. Th se ll:->llHlly consist of H series of Illdel'l'o IlIlt! rhl'usllll:...
\I itla or witllUul ('llc!os(>(1 hl.ltt<.'I'ic>5, and al'e dcsigll(,{) In dll'd.. filUllll'l1t
pO\\'('I' :tnd 10 ll1CmiUI'C (:(:l'Il1ill so-('~dll'(t "slntic dlltl'H('lcrislics:! such
as the jninf clllis:->ion to gTi(! and platc or thc s!('llrly plnlc cUlT('nl lWl'o...•
iug undcI' 1111." particulnr conditions of filnmcnl CLWTI..'lII ur \'ollllJ.{c. plate
\'oltuJ;c tllld DC. g'I'id bins, From chnral'lc,!'i tic c'ul'n's ohtained ill thi.,
11I1UlIlCI'. thr Io:otllli(' lllllplilk:ltioll con:<:tulIl" Hwl oth(,)" dutu of \'Iduc IlII'y
he: clctcl'mill(,(1. 1'llIlc!' ('~rtllill ('onditiono:. hOIl"('\·cl". thc ';dyllltlllic charile·

tCl'istil'S" of a lube arc of mOre fundalllrntul importullel:', To obt:lin
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c;J;SEII./L 1I.1D/O COJII'AXY

SU(:1i data it is lIeceSS(lI'~' to apply nn AC. potential lo the. grid or I he
tuue Hill! Ii) make IISC of ccdain balalicoo-lll·idg...· llIl'HSUI'C'lucnts.

The GeBeml Hatlio '[","IH.' a(n -B Bl'idg-c WItS developed to furnish
nil iuslrUlllCllt whic:h Il'Olilfl nut only provide for II\(: l'HSy lll1d rapid
IlltYtSUI'C!lICnt of filament c.IlIissiun ..ilI<! ('cdaill so-called Usllltic character­
istics," bill \\ould alsu ad as a dil'ed-rc.uJing hl'idge gi"illg UnCi: funda­
mentnl "dynamic chnl"itclcl'ilitit,s" of the luhe. namely: the. .\mplificntion
Constftnt. the' Plate Hcsistnnce :l1H.11hc )llIh.llll Conduclllllce. To measure
these d)'lHuuic COllstulIls the hridgl.! liIust be supplied wilh CUITlmt from
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UF..\"EII.-IL 11.1010 O.1I1'.I.\T

IO\\~ dislrilllll(..c1 capacity
TIle input II'dlll-fol'llIer

lin uuclio-frC<lucnc.\ lon~ .\lOun'c. lln.:fcr<lbl.,· &inuJi:oidtll in l'1lUnlclcr. and
then be balantl'<l for a null scttin~ in Ih(' ItI('phOlu: JIl'IH.lsct in thl' Illllll­

net' of t11(' orclilll\l'.\ illlllCflllltCC bridge. The Type :ll:l .-\ udio Ol'lcilln ttH'
IIlllke all ('xn,lknt tOllt· 'OUI'('(' fOI" this I'urpu.;('.

TIll' hridgt: j, c1c.:,.igncd to combine IlC(~llrll(,Y \\ itll g-fCllt eas nllll
)p{,,('tl of 1ll11l1illUlalion...\11 C'hllllgCS in the hridge to obliliu lhe different
"il'c'uils mwd fire made by means of throw witc:hes. The bulanciliR Hd­
.ill~lnH·l1t:;;: arc 011 ft diltl c1c('ndt· ~(·hC::I1lC:.

Tht· Illbe 10 he..' IIll'll"U1'('("! is ill",·rtcd in 1\ c!(·IIH"llIih'c Or_type :>o('k(·l.
lIluullh.'tl {'xtcl'nally 011 tht· p/lllcl elf the bridge unci fitted with IU} udllpLer
for thl' ...mall IlH:'l' tulK.'" /'Iud. It:'! the I·X-HJH. cit:_ ~\ IO-"ult \\"l'$lon
meter is pl'O\-idNI for 1lI1'11l'luring the "ullage dil'ectly Itl"l"OSS lilt.· fil:ullenl
1l'r111illlll .. lIlId, by llIe,lIIS of n multiplier, the "B" hattery "Oltllgl·. A
\\"cl'lton ,5-milliamlu..rc Illt"tC'l' is u:)cU for mt·n,r;;UI-ilig the pillte.' «:urrcut.
Thi:; is l'fluipp('(1 with a ~hullt ('xlcndillg ib range to tw('nt,"-fh-c llIi1li­
illHpcn's_ Prm'i"ion i!'> mtltle fnl' illserting uny c1t'sil'('(1 "C"' bnttery in Ihe
~l"id ('in'lIit. Thus. lIy "al'ying Un' fillllllC'llI vultage, pl1\te Yollnge llllel

~rid. lIius (hy menns txlcl'lud to lhe briltb"C) the data fill" the l'ustolllnry
'~;'ltlltic ch:lI·nclt·l·i.stic l'urn:s" Illlly he n~f1d cOIIH:niently 011 lhe bridge
lllders. Houtine insp<'dillll ('sis at definite 'OItIlg"eS :1I"C, of course,
quidly IlIld cl\e-ily pcrfOrllll'(1.

Tuc bridge j!' l'f1UiPPl1d with three telephone kl·y~ and t\\O fOllr-dial
l·csislrl.lkC anns, the I'rup('" 1I11tltipulalioll of which <'Ilflhles thc opcrutol'
to (ldcl'mill£' (luickly lhe tlll'ee dynamic ('hlll"ncleristics IllCntiunN! jllio\'('

rOI" IIIlJ pUl'ticul:lI' sp cifiC'Hliolls of filulllcnt \'nltltgC I plllte voltllgc Hlld
gl'id hins. '1'hu .... ill II sitllillll' Illllllner, lht' "dyllltlllic clwrnctcristic: ('un'cs"
or II particulal' luhe 11111." IH.' oblllitlcd easily nnd I"llpidly lIlld l"t!selll'ch
or l'outine insp.:dioll wOl'k ;.!l'l'ntly rHl'ilillll<-d.

The l'csi"t:tIIccS "l't.! of lilt.' llOlI-imludiH',
fY)I(', lind Ihe bridge is adcqultldy shil'l<It'd.
IIIIS II shield lJCtl\'l't'1I its 1110 winding:),

The llnib t'ol1stitlltil1~ lIlt' Juoidgc lIlay be ltlTSlnged in UII," of the­
HtcOllllJllllyinA' ('il'('uil;;; hy Illallipulntioll of tile l..c,\' switches.

Tlu.' T'yp(' 301·B rlu'ulIllI·Tubc llric1gl' i~ rlesigll(.'{1 lo measure' .\t.
n~ well as DC. lulx.·s.

The cir<'\lit of Fig. 1. lIulailll-'(1 IJ.'- thl'owing ill till' key mal'kN]
1'..\}[Pl.IFIC.\TIU'( COSST.\X'r.'1 l)l'o,idl'~ fill' the dir('d 1lIC':ISIll"~llICllt

of ill{' \-olta~e :lmplifiC"ftlion (,ollstunt or til" tuhe under test. The l'C­
sistulll"C H (lhe four-diul .\·/tl'lll of lht! hridge) is adjusll'<:l unlil the
(h'op lhrough it dut 10 ('Ul'J'tllt from the tont' .source balance the p().



Ih 1...=1000 II'

tp=I'Eg!(Il,,-'- 1000)
Eg=I·, (BD 10)

di\'itlill~:

W:.\"F.R./f. I1.1D10 CO.llt'A.\T

tcntllll .... Ego 1'{'slIltillg in tlte plate circuit fl'OIl1 \'ultagc Eg impressed
1111 the grid. :\[inimullI tonc in lhc tc!CphOllCS indicates the balance point.
l::,!! n..~uJts hom the tlo\\" of the CUITl.'llt hom the tone source through the
lO-ohm 1'(·"i~bll1cC ill ~(,I"ic:) wiLh H.\.

In OI'tlt'I' tor no curn'lIt to lIow:

F.!)='.l Eg= HA 1'r

\\'hen! IT i:o; the curn'nl frolll tbe fOUl' "'Olll'l'l'

....r:g iot upposit in ph:t~c to n \ IT
E)! 10 IT

I'=R,/IO

The l"('~islllIlC(l H.\ is lIumcl"icnll.,· ~luill to IO~. II lid thl' <!c(',ulc

l"'(: .. j",IUII('C bybtClll ilt cHliomh:""1 din.:dly in f(OrRis of l\lllplificiition l.'onstnnt.
.-\ nll'iollldcl'. by mean.", of \\'hi"h til qundraturc component of Ull~

l'.m.f. il\lroollc('d by the tube c:tpttcity 1lI1~.' be hnhlllct'li out. grcltUy
iacilitutcs the balRnl'c. The ('oushtnl may l.»e I'cud to two c1<,-<,'imul pInel'S.
The r<.'llislllllCC pru\'idcs for the measuremcnt uf l\lllplifienlion const:lI1ls
up to 100.00.

To lllcai\Url' plutc t'csistullce the hriclg(' is set for lhe ci"('uit of l"jg, 2.
The \'lIlue of Hlllplific'ntion just clct(,I'minCil is sd Ull till' .\-HIll, /lilt) the
hl'irlK(' is hnl:tnced hy adjusting the foul'-dilll B-UI'Il1, It \\ill he noted
thnl H.\ lll\~ I~n o:witch('(1 to the gl'id circuit lind l'l'plncccl hy the 1000­
nblJl 1'C'~isltt1l('('" H.ll hits UCCIl udcl\.-'<1 in the grid circuit. The cundition of
1)nlnnce I'e<p.lirc Ihlll the dr(,ps IICI'O'iS tllt~ lOOO-ulllll plutc l'eSil;;lallce nnd
n.\ he ('flual.

t bnlllncc:

B, 1000 (ll" +-10)1'1 (B"+IOOO)

Bul: I'=B ,I 10

lienee: '00 (ll,-'- IO)/(R,. (000)

Gi\'ing: Hp=100 fill

Hn is cltlilJrntccl to )'('ud directly in plutc I·csislallcc.

.\s t.>c£orc. us(> is 1Il.lde of the \'uriomctel' in lJulnncing 0111 the quarll'at­
lire compol1 nl in an accurate adjustment of the bridge. l\lcHSlIl'Cmcnl may
he- Illluic of plate rcsistances up to 100.000 ohms in lO-vlml steps.

For the. measurement of mulual conrluclt\llCC, the bridge circuit is
tl'illl~formcd lo thnt of Fi~. 3 (the lOOO-ultm pll\lc rcsistnllce of Fig. 2
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is reduced to IOU lind tl,c grid resistance hcc,()ltl(:i' 1000). Ihlnl1cC' l'->

-ohlaincc1 uy ad,iw,ting It.., and the: mrIOlllrl(,l'.

At halnnce: Ib IT=IOO 11'=IOOflEg!(HI'-IOO)
£J:!:=1.000 1'1'

LlA.,...-IOO,OOO Ii/HI' (HI' is l:II'ge compared to 100).
~=11., 11,';100,000
?II u tun 1 ('ollc!lIdanc(' =Il/ HI'~n.,/ 100,000

Since lhe .\ ~nl'l1I is llHlI'kctl wi til 1 10 of its true' l'csistancl.!:
!\Iutual condlll'tallcc ill l1lhos=t'cudillg or .\-lIl'lll x 10 "
\"aIlies lip to 0.01 mho mny Ul.: read in steps of olle IIIlcnlllJiIO.

Fig. 11 is IIle ('ircuit ror Iflking the stalic ~h:lr:l(·leristics. Th~

\'olhnct('r is IlOl'lllnlly l.'onllcc:tcd ,H:ms:') Ihe> t1lnmclll. J)cl'n'ssing It switdt
COllllccls it acl'O~S Ill(' plate battcry. Ilnd throws in ;1 lItulliplier. The­
IlwxllHum rcading ii' :lO() "oH~. The 1l111111CI('1' is ]ll'o"idl'd \\"jth " :::1I1l11t.
rCHcling "ilhel" 5 or 2:1 IlliJJialllpl'l'~'" Illaximulll, ~.\ Indblll Iypl' of :;witth
conll'ols the sll11lll.

4\ JMlnpldd of ill:slnll'liollS is sllpplic·d with 1I1{~ bridge.

'j' "('1 11 ,. '1' I Jl' I , .. ~,',"_)'_").(I(I."lll'.J l - ItCliUlll- \Ile 1'l1 (.!:C' .. " .. "",.,. " •••••• ,."

Di1JI('l\,.,iol1s Hi" :\ 1+" x 8". "'l'iKllt 21 111:0;,

Cml" "'ord: nIBLE.

The lwidg-c priGl' illdudcs sochls fot' the l'X Hw-I {'Y~hH:-l' tllh~':-.

l'\'-hll~c rulapll'l' i)oc'k('ls mllY bt: oblained as follows:

Type' :Wl-J.O J:'vr U"'(' \\"ith IHl'gt: r\'.lmsc
Type ~Hjl-+1 "Fol' \ISC willi ""wdl l'\'-Im"t·

1','icc, cilhc,' tyl'c , . , , , . , , , . , ... , , , , , , . , .. , ... , , , . , , . , . , " ~:3,Oll

TYPE 1·1:1 -'IUTeAL·CONDUCTANCE .\IETEH

Of the thn:c fUl1dalm'ntal d."llllllli(· (,tlll,<;lallts Ill' lilt, thl'C'c-clcmcllt
,'I\('Ul1l11 tube (plutc impcc!an(·C'. lUllplili('aritlll fll(·tol', :tud llluhlHI conc!uet­
tllH:C). 1111.: Illutual comluclallcc g-ins the tllosl po~iti\'l,: indication of t111~

tube h('hll,'jol'. SillCl' it ill\'ol""s thl' I'atio of the oll1c'r two l'Ol1sLullbo.

While tht.: 1l1\dwd COlltlUtl1tllt;C is tlOt ;\ l'olllplclc: il1cliCtttiUll or the COIll­
pal'uli\'(' InC'l·it of lIJ!l('S of r1ill'(,l'ing lYPt:.~. it is a pu:;;lin~ illdic,~tiol1 l.llllOllg

tuues of ti,e: ~H1lIC type:, If a luhe: fails to tlH.:d Ihe sbllltl;\rd spC't:ificntion:.
of its type. citlll'r through faulty filHIlHwt cmissioll or All ilH:Ol'l'l.:t:l Spa('ill~

of lhe clements. the 1l11.lluHI ,'olldllCtlll1('C' alwll."s will be lowel"ed. SillcC' till'
lllutual cOlldudlllWC i:; "(;>1"." c<lsily lIlCl\:1IlI'cd, tltis "Oll~~ant is the Otic. llIosl
suilt:d 1'01' usc as all 1lt.'(·L'pbIIlC(, ,,,t<HH.1ul'd 1'0)' pl1l'dwst:l':S. {Inri 1'01' usc

ill I'lldory. "tort: 01' lahlH'lltol'Y fol' l'apid dlCt'killg' of tubes llgninst n
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.. hllldIU·d nlille. This dl:\"icc should 1I0t be cl)llfuscd with the Type
:l61·Jj \ UC'UlIl11-'l'UUc Jh'i<l~l" which i~ a laboratol'," ill~tl'lllllcni ocsigm.'C1
10 ~i\(' ,ICellr/lte llIl'H ... lll'("lIIC1l1 of nil tJlI'~ cOllstants.

The Type -H~ )lulunl-CundudltllCC :.\h·lcl' i~ /I null-puint hridge iu­
:.lnllucut excited by It sl'll'-colltnillC'd microphol\c hUllIlllel' Hlld lmltcl'y.
..\ lnndanl I'X-lype nf sOt'ket is j1I'o\idcf! liS \\'(-11 ll!'o n srH'h.ct rOl' the
fin!:·l'l'ul1g St:plll'nlt !leniN' tuhes..\11 luh· hl\'I·l'it·~ 1I1'l' t'XlcnlH!. .\11."
tic-sired plale \olll.lf{c· IInty be llppli'd to th" luhc liS well HS allY c1(·o:;in..·d
!{l'irl "i:l~inJ:t \ultllgt:. The in.t;lrlllllcni is l'quil'pt·,1 wilh II \ultlllC'lcl' fur
inrlil'ntill.g' the \'OItHg'l' 11('1'0"'" tile filallH.·lIt. By tile llH' (If 0111.: 01' IhC'
nthcl' of the I'hl:o~tl\l'i mOIlIl!NI Ull tIl(· pit lid it i .. po:,sihlc til lIdjll~t th~

1i11l1lH'llt "ollaKc 10 the I'unt,('l ,alt!(: fOl' lIlI,'" ~tantlil ..(1 lubeo 0\ pair
of 11,')('phoIlC5 is t11:'cd II!> 1\ llull indi(';l!ol'. Tf tht.' hl'id,t!c i!' opC'nlted

ill a IIni:",'" C'11\'il'Ollll\C'llt all ~xtcnl.d .. IHgC of amplificnliol1 will IX' fOUlll!

Ilc..imhlco

"lllue.. of mutual cOlllhlClnllC(' hH\'ill~ It prl'l'i:o>ioll flf within 1<"(- to
'2"" HI'C' quickly obtailHi.l hy the m;lIIil'ulalioll 111'1\ ..iug-Ie: diu I I.. hri,'c ..ilclI(o('
in thl' plI01lt:~, Thi~ dial i". (Olllihnl!t"(l to l'l'nd Illutunl (.'oncludalll'c directly
in l1litTc)lllho ... fn')Il1 0 to :l50n llliCl'oltlho.., 'I'll(' dinl Spllt'illg' is not lllli-
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fOl'1ll but is so gnu.lualt'd as to llltlilllHill alt apPl'oxinmtcly ~qu:ll precision
of rending o\'el' Ih(' entire sca]I;',

Price doC's not include hntlcl'y. _\ 4.5-\'oll hnttcl'Y is l'equired.

rl'ypc 44~ .lUulull.l- onducUwcC' i\lt:tCl'. , , ',' . ~;}:}.OO
Dimensions 10" x H)" x -P z". \\'ci~lll (jl~ II)~.

Code "'ol'd: }II Tl'S,
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FREQUENCY STANDARDS
1"01' IIlUUy .""ars tilt' Gcntral Badiu ('umpltllY hll~ Iil'l.:n cngaged ill

the (h·\l·lvptl1('ut of illllepC'lldcnt fl'('{llH.:ncy Olllndllnls. :dt·lhutls uf I11ca."­
1I}"C'llIcnt ha\'c IK'l'11 stcluJily (lJHl greatly impro\"(·d. ultd lilt.' c1t'\dOl'llIt'.l1t
or more UCClll'llll' ~l:llldal'(l~ lin..: kept pal'C with lhe dC'H:loplllt:lIt or mcn.'l­
un:mclll llIclllod~.

The (!"l>(llIlc.IIC.' slanrlanl.:l ofl\:n'..-d by tht.' Gl'IlcrHI Hlldio (·Olllpnu.\

Me' of I\ltl dH~Sl'.s: fllllthtllH'lItul JlllJOl'lltory I.'lllibratiull ... talltlllrd~ for
\\!tidl piCZU-<'ICl·b·i ... IIst'illllton. fll'C Ilnw US{''f1. Hlld sl'<:ondal'Y slllllclal'ds of
the rCSOllilllt-circuit type. Tlltsc hale l"N.'('Jltly I)lOCH l':Uppl<:l11C'ull'Cl 1.>,'" llIag­
IIclo·:;triclioll nSl"ill:ttol':' fur USl' at fhe UPIWI" audio lIud IUII'c'l' radio (1'<:-­

ljll<.'Ill·U·...

PI EZO·ELECTI{IC OSCI U.ATOll!;'

Type 27;; r'if·Zo·EIC't,'tl"ic 05cillaluI'

Tht· picw-cl\.:clric properties of (Tystllllinc q\l;tdl. make. it pnrticu­
htrl~' well Ild:lptcet fol' usc liS it fl"(·qucnty stnndnrd. Plntes of lhis IIUl­
tcriul. \I hl'll 1)1'0]1<,1"1.'" 1'1'C'parccl and plucct! ill the cin'uit shown all rag..:
64-. will hold th... fl'C'cllll:IlCY within \'('I'Y narrow limits. The oscillating
frequcilcy is !lendy incl<'pcl1d\'lll of the clcetl'icid ton~tllllts of the circuit.
The' [J('(IUC'IlCY j,.; I'I'il1\:ipally d,'pclldent 011 tlte phy~icHI dimcll~iol1s of the
till/crtz pI/de whith Ill;t \" be ground \'(.'1"." do~dy to ..p('cifi<:atiOlI'"
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The Gcnerul Hl\dio COlllpany, \\ol'king in t:onjl1uclioll "ah Dr. ,,,.
C, Cudy llud UI'. G. \\~. riel'ce. hlt~ rll'\c1npl"C.l f\ C'ommcl"cinl upplicatioll
of this lwinciplc.

L/~ u""," M-b "I<IIS_ "'~1'U.J......~,__M_._'Y

A
+

W/~/1i5 DIMif''',
'z~s PlCztJ ~KIUATOIC
r~~~_r_ ,It _ "'liN e-ru.r

--'fI-

Tilt: I):)cillatol' cirClail is ::-hown allon." .\ l'X-10a tuhe is ut-L'(l a", all

oSl'illntul'. Thl' Ill(:!\'I'. 1lI011Il!Cf! 011 the- rnllli of the pane!. inclin\t('s wlu:lI

tilt' l'in.:uit j,;; ol't{·iIlHtill~. The cil'cuil bdwcclI the plug:'> marked h'I'F.I:'
lIlu~1 1)(' (:I.)Sl~(1. The llllll'd t'in'uil lllll,t he' ud.ill .. 1ed Ilpl'foxiIllUh·I.,' to the
frt't{lH:m.:y or the qlllll'lZ pbtt'. 01' thl' 1'o.\·~1(,1lI will nut oscilllllt·. Tlll'sy:..I(!lll

will u:-<:illllh· Ol1ly HI the freque!l<'y dctcl'll1illl'd lIy llll' pllll<.', unf! lIul/1! Ih"
rn'(l\lent'.'" of tile hllll'(l til'('lliL \Ylu.'11 lltl' 1'1/\1<-, hns sen~l'ltl frL'(I'IC'IIt'ico:; of
l,.lst'illatioll. tile III1Iing uf lite \'Ht'llllln·luh" ci!'cliit t!clcrlllill('S a~ which of
thi' 1'I'C'!jllC'llei('s the' plnh' \\'ill u1<('illal(', 'I'lll'l'oil is Illolillted (,xterrIHII," HllIl
is sliitHbl~ (01' l'()\ll,lillg to olhel' :Lpp:ll'/lIUS,

Limils lin' illi[lflo"<'d lin 111(, fll lid ll111l'l It II I frc<!lI{'lll'il'l'i fur which it is
l")s;;;ihlc In \11'o"ill(' plall'l<> Ii,'" ph."si(':d l'ulldiliullS, TIle' IU\\'l'1' fl'('IlUl'IH'i{'s
re1luin' \'CI'." 1lll'gC I'lut(,~. while 1'01' tlw hight,,, fl'cljuencil's tilt' I'lnlc.i
ure \'CI'.'" thill. difficult 10 !lnlldlc', ami fl"Hg-ilc, The prlll'lil'HI limits ;.1

pn':wlli 111'(' tlhoul 100 and :lOOO kilocydl''''. I.U\\·l'l' lIud higher fI'C'lll('IWic:'>
an' l'rlulil.'" ohtaillrd fl'OIl1 thest> flllUlltllll'llllll;., sinn- the o,:,cillrdOl' outl'ut

i.!> rich ill IWI'1lI011il's, 1(<"Il~I)llllhl' ('111'1' I'hnulcl he lukell ill lI,welling till'
pllll('~, as thl'." \I ill f,'nt'!ul'(' if i)uhj(·ch.'l1 to tilO ~l't',d a 1llC'c:llOlml'ul ~hock,

,y11<;1'(' it is desil'C'<1 to usc the \\l'Ukl'l' harmonics of IIll.' 1111)(". on~

Ol' h\o (l"l'illatill~ \1I('uullI-tulH.' l'll'l'llil .. 1lI11.\' be couplc..-.d 10 lhl' o.,ciJIntol'
ollfJild. Iwd ndju .. I..,,1 In 7('1'0 l)(onl ... Jf tlitl\:r<'111 hal'llionics ltn: U;o;('(l (01'

e:\ch o ..ciIlHtol'. hUl'1lI0Ilit,,:, Ill;. high liS thl' iiOOlh llllt" be utili,wd, l.O\\l'I'
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frefjllCIH'ics thnn the fUlldll1ll nl<t1 lll'l.'" also !I<> ohll1ill(..d by lllCllliS uf
the Htlxilil.ll'Y luue. The auxiliill'Y tube is :u.ljustcd 10 lilt.' luwC'l' frc-

'Ilwlley by t\1nill~ it for zero beat 1X'lw(.'cll
IJrc!t>r Rne! the Illlurb: 4 t.'tmtrollce.1 oscillator.
a single pilite iliA.' IH" U<lCt! 10 ohlllin Il grelll

it-. hl.lrmullie of til(' ch, ... ir(i'l
n, 111eltn~ of thil' ((l\'it,t'.

1ll111l1)cI' of fl"l'tltll..'l1l,j,·.••

TYPE 27.5 I'IEZO·ELECTIIIC OSCILL.\TOlt

Til tilt.' GCllcml HacHu Typc Z7.-) Pic·zo· Ell'(" ric Ost:illillur Ihe 1"'incil'!c
tI( fI'CCIUClll'Y t:ulllml by the usc of (Iual'tz ('I".'":.lal:,> has "1'('11 m:tdt' n\llilllhh·

for ,!!cllcrul cXl'crilllcllfnl u:<:('. The T., pl' i7.J Piezu-Ele:etric Os<:illlttUl" is

ini('lldNI prim/u·il.' ful' a fretlul.·n(·.'" stHllcllll'(1. .\:.. stu,lI it IIlr"'''$ 11\1II1CruU"

IchantH;{('" Oll"I' tll(' ordillHI'.'" :stnndunl WllH'ludL'r;l:- a JWillllll'." :-IJlllrlllnJ.
Till' l'lIlil'l' L'quiplIIl'lll i~ eOllsicl('l':lbly Ie:,::; I,llll..," than the \\'UH'Il1l'tl'I', anrl

the CS:'l'lItiul sllllldHnl of fl'cquclll'y. the qual'll. (lllIll" is I)f \'('~I-pOI'kel

rlilllCnsitH1S, The f,'C'tllClIl'Y of tilt' Jli('w~l'l('('lric ostill;l!ilr is t1dl'I'IH'I1l'd ,,1­
ulU... 1 L'ntil'(~I." II." Ill" COWSllWls of thc (juarh plnh.: HIl(1 holdC'1' ltllel 11l1'I'ld'ol'c

ib lllFtillinil1l:d pl'ltdit:ally COllStalll. 011('(' till' physil:HI dimensions lire AXl'c!.

The instrllllll'liI is eldin'h' sclf~(,olltltinNI lIud cOII!~i.sl.s of lhe cnl11­
pOllclils sholl'n ill llit' wiring diagrltl1l. 1l10UlItC't! ill 1\ suilllhll' ('"hill('!

\\'!lich Illis SPH('C fOI' 1111 Il('cc>ssal'y halh:l'il'~' ,\5 the pllde is mOlll1tC'd
Ull the fronl of 1Ill' PHIlI'I wilh H plug~ill IlITlIllgC'lIlC'lll. I'IHI ..,~ llI11y Lc
I'l'nrlily CXdlllng'l'd ill urdC'1' to estcl1d till' fl'cllucncy rltll~C,

Type 275 Pic~o·I·:I('(''''i(' OM:illatol' ,.""""""""""" $60.00
Di1l1('lIsions 10" x 11 I' X 8". \\lcighl n:~/I lb~,

Code \\'orcl: 1.:-\111-:1..

TYPE :H5 ST~TION PIEZO·ELECTHI OSOLL \TOn

For brollt.ll'H:,tin~ !'itAlion lISC there ha~ 1)('C1t dC\'c!0Pl'(l Ih(' 'l'Yf)t! :175
lutioll Pic?o-Elcdl'ic OsC'illatol'_ Thi:- illslnllucnt iuc0!'J)omlc6 un osC'il­

lIdoI', simihlJ' to tlw Type 175 Piezo-EI('('II,ic O:'l,iIIntor. and II Iwo-.slHgc

:lInplifi('l'. The addition of the lImplificl' IllHkl'.'; this unit 'luilnbll' fur
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monitoring' ill lIu.' operating rOOlll. \\'hell lilt.: Typt aT.? Stillion PiCZll­
Electric Oscill:dur i~ !JIIl(,ccI in thl' opel'ldillg room. and cntlll('C'lcd to I~

loud-spcukcl'. the bent note beeollles plninl." lIl11liblc whCl1 til(' silltioll frc­
lIucllcy elilfcl':) f.-Olll thut or llie slandard.

Licellsed uncleI' l', S. Patents )\us. 1.-1-;")0.1+6 and 1.-J.l'2,J\:j for cx­
I'cl'illll'lllnl usc ollly_

'1'."1'<" iJ75 Sl:dioll Pil:w-~:I(,l·l..it: <hcilllltor. illcludill:!{ IW(J-stugc IImplifiel'.
J>rice, withHul plate , , $100.00

Dill1ellSiolls 1:1l/:/, x 1;3" ~ 8". \Veighl lG+'i lhs.
('orlc \Vonl: I.AT!:''':.

}t't,lur t1as$:('S ()f plutcs lire provided. \V\Il':I'C 11 WII\'ClllCtCl' slltlld<ll'd

is dcsil'c:d. and the (:~l\d point>; of (,;tlihl':diflll 1l1'C' imIllHtt:ri:d, II plate ('all
be l"'o\'idcd without sl'cd,,1 ~l'illding. Pllltes of Ihis; dllS~ nrc pl'o\'ided
wilh Ihe usual 1l10~llItillg-, IIl1d IlIe fUllclllllll'lItul fJ,t:que:llcy. 1Il\.·lt1'>ul'l~d 10
within O.1("{--. ClIg'I'H\'('(! on tile <:on.~l'. They Clill u~uHlly II(' RlIl'Plic(l to

"ilhill :l::Vr of lilly !'l(H.ocilit'd rn~qucllc,\' \\ilhil1 11ll' n!lO\'t: ntllgt.'. n.\·
IHaking l\SC or hlll'IHollies, 011\: plall' llIay 1\(1 used for H IlulI'lhC'l' (I( ('1\lihrlt­
linll points, \Vlu':I'(I"1 tlf)~('l' apl))'oxitll:diOll III II !'lpccificd l'l'cqm'lll'y is
ell'sired. plales 1IIlty Ill' pruvided 10 within iV~ of the !"cquil'cd l'n'qucl\('.",
',"lu'I'(' the !'('qU1I'ClIlt'lll ... lll'(> still m01'1: J'igld. plIlIN; I11lly iJl' gnll111d It)

\rithin 0,1 r;.. of 1IlC' specified fl'l'qU('IIt:,\', The cnlihnltiull nil /III platcs is
iiI I\ilhill O,1 e;, This cltlihl'llliOll is nol ~uurlllllcl'tI.It()\IC\'l·I'. if the plulc
is lI!)('c1 to control II ~I'('IlIl'I' po\\'C'r tlllIn II 'J'ypt: :un-.\ tu"\'" wHit IICIl'Tllal
11111 tl' \"1)1 tagC',

.\ rOlll'l1i l'I:I:'~ i" iJlI('lldrc! padicullll'ly fur III'oadcHsl shllhms. whil'h
Ill'l' l'cquin·d Ity )t'"c!cl'nl l'l'gl..l!lltlOIl" to 1llllininin lheil' t'l'equellt'il'fi; within
tWO cycles of Ilud H:-; .. igll(·rl. These plllt<:s :11'l' fUl'lli.sltl,d o1l1y \\illl :l

Type ~7f.i or 'l'Yl'l' :~i.j o.·willatol'. 'I'lle'," III'C' g'tlaJ'll11t~C'd :tnl! cC'l'tin<:d
to he ,,'ithin .500 ~:ydl'J, 1)1' Ihl' ~11(,l'iti('(1 fl'('llllC"lH:y wllt·n ll"t"t! in till' Ih('illlllor
\Iilh ,,·Ilid. 1I1l'.\' 111'(' slll'l'lil'C1. Thc~l' plllll';ol IIrc in!l'llc!N! fnl' w.{· olily
:IN ~llwdlll·d:,. Th"i1' hi,!!" c!(lgn:c of a('('\lI'IIl'," \\'ill not hl' lludnlllil1("d if
th Y 111'(: used ill pll\\('1' u•.;cillllfol'jt

Type a71i-13 iJI1:trli' Plntl'. IllUtlll!l'll. g'J'lllllld Iv --l- :l:V, uf :.pc('ific((
r1'l'lllU-'ll I'Y,

»1'1('C' """",."""".""".""".,."".,,'., $:l,j'clO
Cuile \\'unl: L.·\(;l~H

'1'.\'111..' :376-(' QUlIl'Iz PI"t(" IrlOllfllNI. 4'1'01l1ul III +- 5(", of spccifil'tl fr('­
lilie/I('Y·

Pl'ice , .... "."' .. ', .. ,.,,.,.,..... ,., •••••••• , .• $:):3.00
Curl(' II'm·d: 1..\ rcl.
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'L'YI'I' :376-1) {~uu..ty. 1-'1,,1l'. 11lOUllll'<.!. ground to 0.1 r~ of spC'dficcl fn.:-
qucIlC.'".

Pl'ice :-;'50.00
Code \\'lll'd: LAH\'.\.

Type :~7()-E Quadz 1"1:,lc with ('(·difi{,/tlc.' of aCClIl':H'Y to .'500 C:ydC3.

Pl,icc _ _. . . . . . . . . . . . . . . . . . . . . . . . . .. ,"00.00
('ode 'Vonl: LEGAL.

Quurtz }lllllc~ UI'C also pro\"id<....:1 for alllateur tnll11'lllittcrs. Th~c

I'I:lh.-s arc nut :{I'Olilid to spccifkutions. but un' ::tuppliccl to ha\'c II fn~­

1111('1\('.'" ::tolllC'\\hcrc ill lllc hand SIK:l·ifi('(1. They arc 1l1llllountC(1. but Hrc
culihra led to lUI :lcturacy of within O.:l5r ,.
Type :l7G .-\ HiO quudz Plntc. t'1l1ll0Ulllcd. 1"01' lIS(- ill HiO-lIlch.T band.

Pri(:c ~15.00

("odo \\·o,·d, L.\1I01l.
"'."Ill.' ;tj(j..\ tiO QU:II'tz Pill', l·lIll1uunt('(1. Fol' lI~l' ill "0 1llC'l<.'r !JIlIlCI.

PI'ic'l' "" .. ".,."" ... """.", .. ".",."" .. '. ~25.00

Cude 'Toni: 1..\ YEH.
l:>l;ttl~ lIoldl.'l' for i7(k\ Quartz Plltle finly.
Typl' :lifi-.\ NO (JUUd7 Platt', l'nllloullh.'li. Ful' \I1>{' III 0-llIdl'1' huud,

Corio \\·orrlo 1..-1550.

MAGNETOSTIHCTION OSCILLATOHS

Type IHY I:'ier{'t.~ 'lu,;.nwtoslri('lion OsC'il1<11ll

I {(,('tlll III hul'a lury 1'''':.l'1lrd1C.'~ h;1 "t' lll<uJl.' IIu';;1'oiiJl .., I he.: dcn~lol J­

mtnl of (,()lIll'ull('c1 t)t<l'ill .. tClI'~ for lI~'" at 10\1''''1' (I'CIIUC'IIl'il::' ltlllllogOliS 10
the pil'/o-c!l,..'tric lJsl'illatol'~ \\ hich ImH' l>l'l'lI ill liS..' al rudio frl'(jUl'm'ies (ur
~OlllC time, These 1'llalldlll'<!" lin' th.., I'bUIt (If rC('<.'111 ill\l'stij..\";diulls of lltl'
I'hCllfIlllf.'nll of 1ll<lg'I1(·lnl>tridinll 11.,' Dr. (;. "', Vi<.'I'('('. elf lianaI'd l'ni­

'l'l'1)ity,
I 1;7]
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Just us properly pJ'cpn/'cd '1twrLl, cryslals c:qwlId lind contl';\,'1

undcl' lh~ influence of n yarying clectl'osLlltic fil'lt! due to their piczo­
c1cchie properties, so also do rods of cl'l'Lnin llll.llcl'inls C-.'\PHlld and <:on­
tntt'l under lhl1 nc:tioll of \'Ill'yillg Iwtgnctic. fields by yil'tuc of their
mHgllelostridi\'(:~ pl'opedics. PUI'C iron, nnd slc·d, ulLhuugh lllt'y
an' ~trul\gly magnetic, show only ycry feeble ma,!{nctosll'idi\'c ell'eds.
On the olher hand, pure lIickel, which is only slightly magnclic1 gin's a
strong Il'lllgnctnsll'icti\'c rcspol1::iC. Allo)'s of nil'kd Hnd inm in ccdain
)ll'op(wtions 1~I'C adi\'c, cspC'cinlly those hi'\'ing Huoul B6jh nickel and
61j.;<'1r- il'on, which is the appl'o:xilllllt compositioll of' in\,;l1' {lnd stoic metal.
.\110.":0; of c:lll'Olllilllll , lJickel nile( iron, c~clllplifiC'<! by tl1(' metal Ilidlrolllc.

nnd monel mctul, which is an olio." of nickel llnd copper, nrc amollA'
the 1l10st acti\'t, materials which uri: easily obtaincd, Alloys or cobalt
HIll I iron /11'(: ;.dso strongly lll;.\gll<,toslrietivp.. All uf the~(: material."
arC' impro,'cl1 by llllllCuling.

If a rod of SOli1t~ magll<,Io.;tricli,·e mah'rilll hc SUITIHlIltkd h." u euil
through which (Ill nlternHtil1g C'lIl'I'('nt i!\: passing, at th..... peak of ('Heh
IudI' cydc thc /'ud is magnetized ;lnd is therehy madt.: to CXIHtlld along its
Icng'lh~ regardless til' lhe pohtrily of tltCl maglldiz:ltioll, Thus, tli(: I'od
will expand and cl)ldr:tet. thllt is! it will ,'ilmlt<:' longitudinallYJ with H

[,'cqucll<:,)' ",hith is twice thllt of the ulli'rl1l1ting ('l\I'l'<:,llt ill the ('oil.

H. on Ihe othc)' hand. lhe rod il'o lit th..• ~Hmc time subjc<:ll.'d also
to :1 steady magnclizing t"Ol'CC grcllll'l' than lhe peak!; of tlte <Iltcl'noting

fOI"<:e. then tllc net 1l1llgnctizalion will rise Hud fall willi lilt: .\C. \\'1(\'1'

but will lIever rcq:'J'S<' its polarity. As tl l"cSldt. the rod will nOw "ilmlte
with the sallle frequency HS tilt.: altcrnating ct1tTcnt. If Ihi~ frc(,1uclwy
flllls within the l"allg<:, of Illidition lhcsL'. Forced "ibra~iol1il of the )'od im­
p,lI'led to Hll! stll"l"ot111ding HiI' will. of l;fHlrse. be: Hudible.

lush'ad of fOl"('ing thc rod to \'ibl'utc in step lI'ith lilly illlpl'f'ssed
fl'{:QllCI1CYl the l'Oe! <::111, by rhe lIse of UIC eil'cuil. sholl"l) in full lincs ill L11C:
diagl',-llll, be: made: to control the oscillntiolls of the hi-lIlli I\llie 'J\ to
a single frcllllcnc." (and 1l1ll'lllonics thercof) cOl'J'csponcling to the 'Illlfu,ral

[reljucllt',1) uj' vibr(lfimt 01' the rod, 1\00

which i::i in'"crsC'iy propodiollal
to its Icngtll. Til this nl<lIl1/('I'

wc h,,,"c (;utlll'ollNI or slllndal'dized
fl"cq\lCllcy c1usely IIllillogous to l'llc

(,ol1~l'ol of !l "I('IIlHu-tubc oscillnt­
01' by tnCf\rlS of ;t pi.....zo-c1edric
cl'.nd 111.
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The two cCjultl coih L 1 nnd L:J arc insel'lcd ill til plute nnd grid
circuits of tlte lube. Cis 11 \'tlriable condenser WhCI'('lJy the tolul l'cnctnncc
of these coils limy be resonaled to lhe Ilulun" frC<lucllcy of the 1'00. The
coils surround hut do lIut touch the rod. which is bnlanccd or ·lul1ll)C(i al
its c<.>nlcl' poillt. The flil'celioll uf winclillg of the coils is such that (jl;,ulIcnt
cmil):sioll CUlTcnt$ lIowill r ill the plate llud the ;~Tid ('i,'cuits would magnetize
the I'od wilh the 51\l1le polnl·il.'". This is exnclly the opposite of tile condi­
tioll cxjliting in the r~lIl1i1inr LI;\rtlcy oscillator circuit. That is to SIIY.
the llUIl'l'neLustl'ietion oscillnlor with the I,O<.II'clllcl\"('(l is degcllcraI i\'(, ralhel'
lhllll rt'gcll n.11;"(' in dla1'3clcl' .

.-\ is a DC. millinlllllle.tcl' gi,'iug lut illdicntion of resonant tuning of
the cil'cuit us is "uric·d. 'file dotted cil'cuils sho"' how, by "irtue of n
second tuhe T!. Il stl.lb'C of nmplificatioll may he ullded La the oscill/dul'.
The coupling' condensel' C l is of the order of 0,1 :\11:', The choke and
'2 )1 F, condcn:,cl' ('.z in the plak (.'ircuit of the Hlllplif.,·ing tube constitute
thc fltlllili,U' "sl'cnkel'-fillcr" fOI' l'cllHwing n DC. lolurizntioll from the
output tCl'llIinnls, The ~;'I'id ICt\k i:i of the ol,dcl" of .50,000 ohms.

\VhCll su(.'h n cin'uit is tUlled by mellllS of C until reSOllltllCC with the
llutul'lll frequel1cy of the rod is npproll.('Ill'd. the I'cnding of ~\ rises :-:Ilal'ply
to /I muximum ll~ Ihc rod goes into "h'ong "ibl'ation, \\'hell this optimum
point is n:llclte<l the condensel' Illay be incl'cllsc,d 01' dCCI'<'tiSed hy l\ considcl'­
:lhlc al1lount while the fl'CqU('l1cy of the oscillHtol' l'CIlHlillS ullchanged,
That is 10 sa.". tlte ('ircuit is stnlJilizcd nt the nntural fl'C<IUClJ('." of the' 1'011.

rUl'ious Iypl's of tuh('~ IIllly be used at 'J"". lIll' plate \'oltuge lllay

he e1Htllgl'd from (Ii 10 1:35, 01' the fil11lllent ,'ollngl' 11111," ":\ry from pntC­
tic'ally 1.{'1'0 (,Illi~~ioll to dc~lt'llC'tioll of the fill\lI1 III wilh It resultant chunge
uf less thull ulle pnrl ill :30.000 in the slttuilizing l'1'cquellcy of til cil'cuil.
~\ rellsonuhlc ('01111'ul of Ih"sc \'<tl'iahlcs gin~s, of course. It lIluch mOI'<'
pl'c('i.sc: slunellll'dizalioll of the frl'qucllcy.

'l'1u' I'dation hcll\'l'('l1 lite length alld IIltllll'lll freClul'lIt'y of U l'od is
gi\'('ll I)." the simple <'llUli ti01l:

\'-2 LF

whel'c' 1" is the fn.'qucilcy in ('yell'S pCI' 3l·('OIll1. L the length of lhe rod,
and \' the nlucily of sou lid in the mel (.'xpl'csi<icd in 'o!'l'csponding units.
1"01' II ,:tinm 1l111lcl'iul ,. is a I'(lllshwt ci"sl'lltial1~' independent of Land 1;0,
.:10 u whole sCl'ics of rods of definile fl'CljUC'll('ics is {'ft~ily pl'cpared, Dr.
TJierce hns IHltd£.' such u series Iwxiutr fUIl(hllllt-°lltlll frCl\\U'Ill·j£.'s "nn,iuIT

~ . ~

0\'('1' II wiele !'/lnge from 1\ fel\' hundl'('(1 lo ao.oou cycles Iltl' second,
!-I,ll'monic's of th('~c rl'equl'nci('~ up 10 sc,'cntl millions Itrc "cMlil." detected.
:,incf: g'I'(,ltl difficult." i~ clll'ountcl'l'd ill obtaining lul'A'!' (;Ilough piezo-c1ec-
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Dr. G. IV.
lise ollly,

uncleI' pah'HI applications of
1.11 :1.1 ...0 fur (lXpC'l'illlClllal

Irit, n.\l'llal!) to gin' fUlulamcntal fl'CI\UCll('icli hdow:l5 kilo('.n·I<.·s, the 10\\(:1'
nlllg<.' uf fl"('(IUl:llCy SlltllClal"dizalioll !IllS 1}l'Cfl greatly in{'I'ca~('d hy the ill·
"(,Illion of thl' Illagnctostriclioll osc.:iIllllol". :\lllg-llclustridinll rlKI:ol HI'(' ('lIli
hral(,'(1 \\ilh llIuc.'h gorl'al,'!' (.;t:-o(. than an' J,iCln-C'l(·clri(· <.:rY:itals. Sillc(' till'

rudli 1'('IlI11ill (.:olllinlially adiw alld arl' 1101 ~uhjcd 10 the di:-apl'oilllillg'

"II~ari('ii of cr.'"~htls.
.h 111<.' length or Ih(· rOfl is ShOrlClll'(l and its fn.'<!U('IH:y inCI't.'asNI.

f'r('al('1" ~lahiliz:tliOlI is allaincd 1..1,' u('Cil:liollall,' rl'tlucill!! the· illducl:tllc\.:
~ •• 0"

of til" Iwo eXl·itillg' coils. This is n.:a(lily HCl'Olllplishc.>(' hy l!il\'jUg IIm:l
UI" fuur dilrefl:nl pail'S of ('C1i1~ !lIUlIlIlNlull jad'-I'lugs fol' casy :>uhslilulillil
ill Ille nSl'ilblol'y l'in:uil.

l'l\dl'r Hll' lit'l'nsl' 10 pallO-'llts pl'llllillg' of IJ.-, Pi~I'l'c. tilt· (~enl'1':t1

Hadio ('olllllallY 11;1:00 dl'\t'!u!ll'd :l Illag'lIl'lo:>ll'it,tiull oscillatul' ('mhodyinJ.!
till' ('in'uib ..hmnl ill Ih(' diagram,

The Type :.JBD Picl'l'c ~IHg'lll'lostl'i,'lit)ll Os('illalor incoq)ol'alb lilt·
('il>cuit illu:otratt'fl. whidl is Stl!II)li('(1 1I10UIlIlil in a cahillel \\ith"ut toib.
rod .. ur \'Ill>lIUllI tulles> It include's tile :'lInK" of ulItlllif1f.'ntioll and has pro\i­
"iilHl fol' eXlcndin~ tll(· I'Hng\.· of 111<.' ,'ollll<'IlSl'l' (', and ollle'l' (k':oi"ahlc tun
tl'ol fl.'alul'\.'s,

The Type..j. ~J Il it:l'cc Twin :\IHf.{lIC'losll'idinn Oscillatol' i~ illusll'lIl\.'C1
011 IlllgC (is, II consists of Iwo M'pal'lIh: Hud cOlllpl(!t<.' n>t.ll'illalor~ I.lnclllllll'li­

fit!'s 1l10l11l1('d ill H single lIllit, wilh pl'l)\'isiol1 for \'arying Ille cap:ll·jly
cuupling' hl'l\\Tl'll 1I1l.'IlI> Olle oscillatol' 1I1H." he l'ontl'olll,r1 lIy II I'od, \\,hil<.·
Ihi: 0111(:1' lllkeS the I'Ol'lll ()f n \>:II'iHh!c 1IIII'lIey o:-<tilllltol' to be used ill
l'rtquCll('Y t'ltliLmtioll. Ill' hoth t)~l'iltlllol'i' I11Jl." III.' ('olllruI10c1 1I,r l'od~, Illlli

ddillilr fixl.'c! bcnts hl'hrccil th('111 old'llill~d>

Snilllhll' coils (>1111 ht, i'lll'plicd fill> lilly l'I'CqllC>l1l'." in th<: rUllg'c fvr
whi('h rods HrI' furlli:;Ill'c1. urlhc t'oil ullit ill IIIl' Type ii8·~ H.adio-l'·l'c(j\.ICll('Y
O~cillitlol' 1ll1I." 0" emplo.n:e1,

StllllclHI'c1 rod:; will he :l\'ailuhlc ill thc (l>l'IIUCIH.'y 1'llllgC of 10.000 10
.~().OO() (',\'(,Ies> Two dasscs of rocls will ht, !'1'(l\'id('(I: approximale: rud:.
\\lIcl'c lloldtC'llIpt is madc tn OlJlllil1lt "I'Cl>iSl' I'rc.... tUCIll'y. Illul rodi:it ]>1'£'1'111'('(1

10 within O>ll1- of H spcci(iC'c1 fl>C'quCI\l'.", 111 C'aell <:11:0:(' the udual (l'('(I(l('l1t."

of 11ll' rt)t! will IX' :1<:(:111':11<"1.'" dct('I'I11ilH'd 1I1id lOpecifi<.'(1 10 wilhin O,l('~.

'l'he lllagnctllstl'il'iiol1 ClIUiplll('1I1 i.s HCW. alHI tile m<lllllfa(:lul'cl's
will \\'('1<-0111<.' an.'" ;;:ug~c~tinlls fol' l.'hallg'cs UI' illlJ)I'O\'cllIcnts hascd 011 111(­
lIS('I'~' l'xIH.'I>icllce.

'l'hC' nSl'illu luI'S al'C' liccllS<..od
Pien·C'. /lnd undcr Pltlt.'lIt Xu,
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T,-pc :389 Pierce :'\Jllgllcloslridioll Oscillator __ $l!):,).OO

Dimensioll:; l-lXI" x 1:l:1....," x 8". "'cight 18 Ih~.

(""de Word: \1.1<;:\ETOC.IT.

t "pc 4S9 Twin Picl'l..'(· :\lagnC'toslridioli Os('jllator ~275.00

Dillll'IlSiulIs l!)Y:,( x ]1 y:t.x 8". \Veighl:30 Ius.
('ude 'Vunl: ~l.r\(i~ET()D()n.

OSl:illalori> i\l'(' rurtli~Il<..'d without coils. rods. tuhes 01' hat ICI'il'':;.

Coil.s al1d jlOlllllillg fur rod , !j;:W,OO
v- 00Hods-apl'roxima t(· 'j :.:).

Hods g'l'OlIlId to "I'('('ified fre<lul'lIcy _ $40.00

TYI'E 221 PRECISION \Y.\ \·E\IETEI{

The: Type 11+ Pr('(:isioll \VH\'(:lllctcr Illis IOl1g IIl'ell knowll uS it pre­
CISion Slilltdlll't1, \Vllilc llC\\'{'r standanl!s IIH\'c ;l l{1'c;tlel' pr~ci.'iioll than
Il'anlllders llf tll(.: l'l'SClIHlII('C IYI":. the IIl'Ccisiull uf the 'l'ypc i:l-! Pl'eci~ion

\Vu\'clllclcl' is 8ufO(:icnt for many usC's as a la!Jol'alcJl'." ::d:tlldal'd, .-\n in­
~trUlll(.:111 uf Ihe W;lnlllcl('l' t."pe i,., also neccssal·.\' ill conjunction with pri­

lllHI'Y sbtlHlal'c!'" of the piczu-dc<:tl'ic type as a :,;cculIdar." stalUlanl and
tntnsfl'I' instrumellt uf continuous range. a:;: the }Iiczo-dcctl'ic uscillatol'
fU·O\'H.lcs fb;cl! c:tlibl'dioll points only,

This w:tHIlIe:tcr is designed tn pl'ovidl' lUI llc('lIl'aIC instnllllclll fol'
labontlol'y sl'n'icc. ."<'1 ~uffkil'llily porlable for gcncral lIICIISlIrcmCll1 wOl'k

where prc('isioll i!i C!iSI'lItial.
Since thc condensel' is 1he: 'l'YPf: ~~:l .PrN:isioll COlldcll~(;r dcscl'ibcd on

Pagl' 8. it is /lui IIcc('>;:,;ary to dC'serihe it ill ddail hC'n:,. The {'oil 11lOIIIdillg

I 71 I



GLYDI./ L 1I.If)/O CO.!/I'.!.\"!"

is ."uggl..'t!, alld I'Hl'lictllar enl"(' Iws hCCIl tuken to tock 01' pili nil pal-ls b,
keel' lhcllI s('curc. The ~oiL" lU'C' wuund and IIlOUlIlcc/ ill such II lIlttII llCI' thai
the lurns Canllol becollle loose.

.A standard w:t,'clIIdcl' tlIust he sharp luning. This has IR'CIl aet'om
IJlishoo in the Type :l:U Pn·tisioll \V tn'('lllclcl' hy the usc of It low-loss COli

dC'll:-\er :tlld hy P"III't'j' illducLam'c dcsigll. ]11 the dl'sigl1 of Illesc inducl
all{'CS, of w!lith l!lt'I'l' arc live. attention al~() has been given to Ihe 11C{'cssil~

for low didcctl-ic lu.:>scs. low disb-ibutt'(l capacity_ good form raelor. and a
I'casullauic amO\lnt of o\'crlap in W;I\-c!clIgth.

To insul'e Ul'ClIrat'." ullder all conditions no extra circuits such a~

a hllzzcr or dclcetol' urc inC\lrl'oratcd in tlte. wa\'clllclcr, Thc'rc is but om'
cin.'uiL. the ealibl'ated oscillating circuit. which (;on,.:;ists (If 111<.' conc)('ni'll'l'.
all illdutlallec ami il \\'c:slnll th"l'mog-1l1nulolllclcl' for indi{'atillg' rC;;UII­

ancC', This l'in~lIil is :;0 cOlllleded that the condense I' I'olor plates. tht:
Cflllf)(:llSCI' shield. the thermogah'illlolllcici' and the out:;i(lc of the in­
dlletam:c cuil arc :It low potential. This prcvcnts disturbances due hI

va I'i:llioll in str:t,\' ca luu.:i tics.
'1'111': s(,:tlc :Ll'l'allgcll1cnt is the sall\e Ut> is used ()11 lhe Type 1'l:l l-'I'(~

cision Condenser. Atlac!u:..d to the main shaft is a sen Ie. di\'idt'l{ into 2,j

{.'(tual pads. while Ull the \\'Ul'lII shaft i... a i'ceond scale. lhe circlllllfl'rclicc of
whieh is divided into 100 e411al parts. Since one Ct)llIl'lcte IUl'lI of the worlll
shaft 1ll00'CS the Hlain !H':llc thruugh olle (li\·isioll. the position of the

1'111 a I',\' plHtc~ llIay be read din:clly to 1. pari ill 'l:300-l'quivulcnllo aboul

O.G )I:\IF. Sincc these sllh-scalctli\'isiolls arc "1/1G Ill" Hll illt'll allHl'l, it ill

elLsy to c~Lilllatc to onc-(iflh of a divisioll. .:\Iountcd calibration (;lln'e~

11l'C' furnished for cadi (·nil. The slllndards 118('(\ ill calihrating an'

c1u,('kl,d hy lllt:lIl\~ of It series of ljuul'll: platcs. HHrmonic:; l)f the plutc~

\\"(:I'e ehl't:kl'd :Il low fn.'qllclll'y ag'Hillsl a standHI'd dock,
Thl' Hecul'lIcy of clllihrlt~ioll of lhc Type ~'l,~ Pl'(ll'isiulI \VU\'ClllctCI'

is It) willJill O.:l:>'j(.
The ('onell'IISl'l" is 1110Illltcd ill a polish~d IndlluL ell St·, 1'::(1,:11 indul'l.ltll<'l'

('oil is l'Il<'loSL'd in n WlIlllut hox with an clIgnl\'l'c1 hard ruhher p:tnel staling
the \\"ll\'dl'llgth range. The !t.-'l'lllinHI 1I1ot:ks arl' sn sh:lJ)(,r1 thai lhe)' will
fit 011 In the {·olllll'din:.:- bar:- ill ol1e way only, IIHlt> insuring thal each coil
\\'ill alway::: Ill;' ('UlIlIl'cled ill llw sallie' 11Ial11ler ill whic'h it \l'llS cltlihratC-'d .

•\ stl'OlI.rh· !llIill \\'ltit~\\'olltl slJil'l)ilJfr ca$e i~ flll'llishctl with eachn. 0

waH'lIu'll'r, Sc'pHl'atc compartments arc !lI'o\'idcd for the condensel' and

cHils. This (·:tse is litted with a c:l1'l'yi'lg' handlc and lock.

TYl't-' 'l'l-l- Pn'cisioll \\'U\"Clll{'lt.'j' 70-:24.000 mclers, " $lnO.OO
J)iIlIl'IISi()lI~ lR" x 11" x 11". \\'ci~ltt 2111.5.

Code \\'onl: \VAGF.H.
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The Type 1i·1--L Precision \Va"cmc:lcl' is similHl' in gCllcl'ul construc­
tion to t!le Type 12.... Precision \\';:I\'cl11cl<:l'. willi such ll1odifications as
proved ncccssitl'Y for :,hort-wun: work.

'l'yp(' 22·~-L llrccil'ioll \ \' an'lllctcr 15-600 lIlct<:rs $200.00
Dilll'lIsions 18 1 1".x 121'1" x 13". ',"eight 231i~ Ibs.

Cude \\'ord: L·:-:DEIl.

TYPE 17-1 OmECT·ltEAOING \ An;~IETEIl

Til" TVI)\: 17·!- Din~d-H.cadill(' \\' in'elude!' is dcsi rr l1cd for rrcnen.t1 usc• ~ 0 0

in cOllllllcn:ial lind experimental radio station:s. [1:-> equipment is stith that
II is Ildllpled fvl' lise wilh rcceiving' 01' tmnsmitling sets. employing ('ithel'
r1ulllp(:d ur t1llclulllpccI wan's. Lts sclf-contuinc..'(1. direct-rencling features
make this instl'llllllmt pari icullll·ly \'aluabl~ for cOllllllercial \\·ol"k.

•\ hol-\\irC' gah-anomctC'r is uSlxl for inclicalill~ 1'C'sonUIH'C of trllllS­

IlIlU''<I siRlll.ds or :l\-('ragc intensity. whilc (01' wcak !:'Iignals a crystal dc­
fector and binding posts for tclcphones arc pnwidcd. 1,'or producing
dUllIllccl os<:i!lnliolls of known wan:lcutdlls. the WUH'IlU:-tCI' i.:o: ('quipped
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witlt 1I lti~h·fl·l·ClIlllll(·." IIIIZZ('I' tll'cl':Llill~ 011 It "nll(·]'." lllounled withitl lhe
waH'lIll'l,'!" l'11 ..e. TIll' ')sl'illalillg' <:il'l'lli! <:ollsi ... ls of threC' cuili wilh It

sl'!l'dOl' '1\\ ill-II lInei It \ 111,j;I!)lc 'Iil' \.'ullcll.'lhl'!". Thl' illtllldann.. coil .. IIrc

hank-wulllld ill OJ,tll'l' to 1..1't'I' the dil'llrihutli.l CIIIIII('ily at II minimulIl.

'I'll<: ('UI1IJ..:lI'1I'I' is thl' low 10.... ::0 TYlw :l:~!' rlll'iHhl(' .\il' ('undcllsl'r. ('illtipl'('(1
with ~llt\l·lIIoli()1l g'l'llr.

PlIl'ticulal' ('i\I'(' IlllS 1Il'('1 1 ~in'll It) thl' 11l«(,llllllil'lll ('oll~tnlt'lillll a 1111

10 the.' ul'lU'itr:llIC(' of tlti ... ill",lnullclll. .\11 uf thl' ('tluiplll('nf i~ lllUltlll l"! I
nn Il h:II'd ruhlx.'l' Jl:lIlI" IUld cl1(:lo<:('(1 ill 11 I'ulishcd \\11111\11 l,'HITyill~ ell."
fittl1:1 I' illl Iud.; /llld I..l'Y' Tlu.' 1lI1'tai parts an' fini ... II(....1 ill l'uli:o;Ill'c1 Ilid'~'i,

'1"\\1) \\lln,ll'!l'dh 1';I1II!"t.", ar<'·IH't)\'idNI. IIU' 'I'v!'l'lil (' Din..'cl-Hl'llflinlr....., , ...
\r;t\('IIlt·ft·I' ,'n\'(~rill!! IIll1atcur. hl'u'lllc·H",tin,;:t. 1lnd U.... UIl! ship (l1"'I'lltioll

I'all,g'l· .... II1ICI Ihl' T."pt· J'i+-I) Din't"t-Ih'udillg' \\·:t\t'lIl(·ll'l' ('lIn'rill;: hroad­
('/hl illg-....hip. !tntl tilt' "'p('('i;l! tdc.:plulIll· I'HlI~l'''',

OJlEH,\TIO:\", Thl' dial Ull whi,·11 111'1'/11';1\\11 tlu.· tlm,'t.' wan'Ic:Il~tlt

""'111,.., l'OI'I'l",POlldillg' If) thc t111'(~ ill{ltlC'lau('(' ('oil ... i .. 1lI01l11f("f1 dir('('II,'

alum;' tl1(' \·ill'iahlc.' ,'uIllIl·II;.,!'!" anrl iii fa .. I"lI{'f1 tn 111l.' rutor plat" shaft. Thl'
..("all';" lin' illdic.'lltl'fl 1,." 11ll' lI\1lllhel''' 1. 't. Hlle! :3 (:lIgl·lIn...1 011 the IlallL'!,
..\hcl\'· Illc J{lIl\IlUHllIl'It.'I' i;., n ;.:m-itdl l'IIJ{l'U\('t'1 H.\:\"(;E. \,ith IlIIillfs IltIllI­

l)('n.'<.1 1.:t. IInd:i, TIt('il' tlll'Cl' point:; l'OlTC<;POll/) l'l'o\'ipc'c,:ti\'(.,ly to Ihe 1111'(.1.'

wan,ll'Il,!!lh sc'ak,s, III addilion II) thl.' thrC'l' \\,;t\"l.'h:IIA"th it'all'li. Il S('llh· di­
vided illio UIlC' hundl'('{l,'qllitl c1i"isiolls i:) jJl'()\-'idC'C'!, Thi;,> M'all' il'i !'I'm idl'cI
rUI' n·fl'l'C'llI'(' 11IIeI is l'UIl\'C'nicllt ill 11111 king cc..tain lIll'HSUl'CllICllls,

TH.\.\"S:\II'l''J'I:\G SETS, In c1dl.'l'lI1inillg lhl.' \\Il\'dl'lIg'tb of a
lrall~lllitiing ,,(.t. tlw l'Hnge :switch should he .sct 011 Ih" point (·u,·c..... illg' llic

\\'u \·<.'Iellgl Ii :00('111" wi tbin which Ihe II'll nSlI1i Ih·d \\'H n:lellg't h shullid fall. Tht'
W;I"ell1l,lt'I' l"-!lould Ihell hl' hl'ought neill' t1w tUlling il1du<'illll(·C'. Ihe :tllll'lllla

Ul' g'l'Oullll Irati of thl' 1t'lII1SJlliltC'l', B." IUI'lling the IWllrlcd knnll Illlll'ked

l~('n I·:.\SE "',\ n·:I.I,;S(;'1'H. Ihe \'ltl'illhl~ ('ollcll'11St:I' "'ill he l'ulalc:r1,

\·1l1'."in,Lt t Itl' \\'l( \'cll'llgt Ii of lilt: \\'H "('nll,ll'l', ,\ I I'CSOIlHIl(.'(·-1 lin t is. Ihe puin I
",11(,1'(' Ilu' \\1l\l·Il'IlA"tlt nf tl1C' WIlH'lI11'tl'j' i... Ill(' ,";I1)1(':lS Ihal of lI1e Il'allslllil­
tertiI<' 11IIlXilllUll1 :tlllUlIlllllf ('ncl'gy "ill hC' tnlllsf('I'I'('c/ fl'l1I11 Ih(' lrllllSllIil­
tinJ! S('1 lu 111(' WIl\'C.·llll't<~I'. This ]loilll is indil'lttC<"1 hy U Ill:lXi111111l1 dc.'f1l'dion
uf th" hill-wire' gllh'alllllllC'lcr, ('an:. 110\\,('\'('1', sIIlIl1Ic1 he IlIken llml the
W1\"l.'lllt't('r is nut too nC'IlI' Il PI)wC'I'fu! trnlblllilkl'l,l't'HU ..(' all c..'xc('ss /1111011111
or ClIl'I'J.{." !lUly h(' lrull!olftl'l'tt! In Iltt' waH'tllclet', cllu.;ing the g:thItIlOIlll'tCI'

10 burn 0111. II will he founcl with H ~lIllrply 11l1lc"...1 1t·llIISl1liUl'I'. I'lll'ti
cullHI.'" \\lIl'1I using ";U'UlIlII tubcs. Iltal Ihe..' n';;f)Il1ll1c'l' puinl is \'cry 5Oharp,
The c"UllCh'll<;l'l' 1l1\ISI 1)(.' rllialed sluwly. ;(1'1 lhl' J!lIh,ltllOlllCl('I' 1I('(.'fllc will
suillg' frum Zl'1'O 10 Ilt'lIl'l." filII sl':tlc lind IllIl'I.. :t~aill 11\"('1' /I \l'I'Y ~mall r:1llg'l
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Ilf \\/l\·(.:I(·II,l.{lh:-. If the ('(lllde'nser is wlale,! lllu I"HI,illly. thl' n.·/wllalll'('!Inilll

"ill Ill' pn~~L't1 lhl'ou~h without h..·illg Ilull'tl. III till' ('asc of II IHlzz('r

Ill' Inw"'lllill('I' of l",1ll:\11 output. suftil'il'lll l'lIPI'K" lllll." nnl 1)(, I"adiat('c!
t'l upt,'l'llh' 111<.' galnllluIlH.·lcl'. III Ihi." ("aM', a pail' of tdt'l'luu1('s i'houlcl
Ill' clllllll-e:h,d to Ilu: hinding' posts 11larkt·c1 TEL. 1{('sollalH:c will thell
I,." ill(lit':dNI hy maximum inlt.-·llsily uf ·;igllal ill lhl' h.:lt·phcul('s. Thi;;:
Ilwlhucl i .. 1(,:-:-. lu:ctlrnll' than thid u... iug' the gahHllullll·lt·1' " ... it 1"(.· ... 0111111(·\·

llldit':dul" and should 11(· a\oidNI whl'l'c pll... .,ihlc.

HE('EJ\'IXC; SETS. Two I1wlhnd., of l!t·I<.'I'IUinillg' the ":l\l.·ll'll,uth
1'1' II rc:{'(·j,illg' ..,('1 llIay Itt, l'IIII)lo."(-(I, Till' fir:-I. tlu..' n'M'lioll lllClllOci. i:s HII·

Ili('ahll' ul1l.' lo:t ':Hul1lt1·luhe 1'('('l'i,il1~ :O;:l'l. and Ihe'll nnly ,\11('11 III(' ~('t i:)
""c·illalillg'. Tilt· wl\n'J1IC'I('r :,,>hol1ld 1M: hrull~hl Iwar tht, lunill~ ilulllc'lalll'('
"I' Illl' I't'n:i\illg' ,.:(,1, By IUllill~ tll(' c'ulUh'nSl'1' fI( IItt' \\a\l'lllt'll'I' a .. hal'p
dil'l.. \\illllt,llt'IlI'cl ill Ihl,lu.'acllllllllll';:<O of tIl(.' t't-(-'l.'i,illg' !oot" lit thc IltIilll \\IH'r('

1I1l' l'cmd"ll"l'l' P:l:-'SC~ i1ll'C)I1,!.{h Ihe l'l'~UIlJIIH'C' poi Ill. 'I'hl: \\ H"l'!l'Ilg-1 h l':llI
tlll'lI hl' n'ad UII Ihl' I'ro!','!' :,c:lk, "It is u:-.\I;lll." lU'C'CJo>SHI'y III han: lilt' W:t\L­
Ildl'l' Cjuill' c,llI'){' 10 lilt' n'c:ei,'illg- ,"l'1. .h Ih" axi .. (If IIIC' ('oils ill the

l\a\l'IJU''''r is parallel III tilt' panel. and l',I('IUls frum frulIl lu l'l':lr ur the
1'''''(.' flirt'c:lly Ile'lIl'alli till' g':JI\:lIlOIll('1 'I'. ht,):> I rt':.llll:-. :tn' usu:llI." olllail1('C1
lIy I'IHc'ill~ Ihe righl-haml L'flf!(' of the \\:t\'C'llll,t{,1' pnl'ldlcl 10 IIll' ttlllill~

'IIi I of lilt' I'('('ci\'illg' lil'l,

(;E~'El{.-\I" Bl'l,lttlSe tlf I!ll' l,cllsili\c IYlte of huzzcr lIsccl, it Ililly he
'1I11llci lliat 011 tllmillg' til(' 1J1Izzel' ~wilch llll sutllllll'llll he Itc'arc!, Till' huz­

/.l·I'-lld.illSlill~ $lTt'\\' illtonld 1)(' lurnl'" 10 III(: I'ig-hl C)I' Idl unlil tile !luzz(r

.. lad:, tu 0p('1'ldl', If lhe' htlZZ('I' willuot Opcl'ah::, tllllkc ('{.'l'lliin thai lltc hal'­
In." is ill g'lJod {'ondilioll, \\'hCll H WnVC'l)lctcr is ilhippl'c1. lill hillier." is
Id:II'('11 ill IhI.' \\'II\'Cl1lcll'l'. lIul une is shipped s~plll'alt:ly, This mcthod is u1'e:(1
lit 11I"l'\'('11I dalllag'C' 10 Iii WIIVCllle'h'l' ill <"Hlj(' it shuuld l'l'lu:!in ullu!S{,d fOl' II

luug' lilll<", DI'." ('('II~ kept ful' a long lillK' in till ill\' 'l'Iell ()I' llUriz')lllal
po..;itioll will dC'tcriuratl' Hnrl Icak; llle wH"l:nl(~lcl' ,r;;hould. according'ly,
:t1\\IlYli hc slol'cd st) that the cover is 011 lop, lllll!'! h{'pillg Ill(' hallel',v
ill an upl'ig-Ill pm:ilif)ll,

TI1l' diagrHlll 1I1001l1iNI in the CO\'l'l' should lu.' ~Iucli{'(l carefull." in
Clnlcl' 10 understand thl' \\1I\'cllIclcl' circuits, The foul' pallcl thullIhs('l'('\\S

..!lould he l'('lllu\'crl and tile pallcl liftc'd fl'OIll Ihe l'asC, The insidC' of the
\\;l\<"III{,lt'l' shuuld lit, t'''1IIlIin('!1 in onk'l' 10 IIt'cOllle fllilliliar with its lIIl:chllll­

!l'lll <.'ollsLI'U(,tiull. hut UI1Clcl' 110 cil'C'lIll1stanccs :,huul(1 luijusllllcnis be lll­

1('llll'l<'d, II" lIw." will :d1'c('1 the calibnd iUlI, The huzzel' 1>a ttCI'Y should I •
put ill p)ac(' !I('(u1"e n'l'l:tcillg' the Imnc!. II will II<.' Ilnt{'(1 Ihat pl'o\'ision 1188
1"'\"11 IllHck· 011 the pam·1 for :til cxlcrnal cuil. This IllTang-Cl11cnt i:s to t'llable
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nil llddiliollUI coil La b· llsC(1 (or :"pc('i:tl \\01"1,;. L'uder llorm..ll condition ...

the short-circuit bar bcb\cCIl the two hinding' posts nl/lrkcd EXT COIL
shoulcl 1I0t he rCllIo\,('(1. This is tl'lIe ('\'en whe'll the telephone receivers an'

connected to the telepholle binding po,:;;ls, Thib uar is ..('lllO\'Nt only whell
nn external coil is used. Price indudcs battery.

Type 174-(' Dil'cet-Hcadilll{ \\';l\'t'IlIt.'h·r _......•...... $08.0(1

Bunge 75-1.500 III tC1"5.

('lIde \Vonl: \\'I::.\HY.

Type] 74-U Direct-Heading \\':tn'llll'ltr ..........•....•...... :fG8.no
Harwc iOO-~.OOO meters.

Code \Vo,'d: IVIXUY.

D' , .. II l <)" -" (,n11lIcnSIUI1S. vO 1 ."pes.. x ( x ) . \\'eight !J:~s Ills.

TYPE 532 STATIO~ FHEQ E:\"CY ~lETEII

\Yhcl'c a transmitter. such as .'l hnJ:ldcasting' stution. is opcmliug
011 a fixed frequency. or 0" r II lIarl'OW lmnd of frcqucnci 5, a special t.YP<'
of meler lila." be used which posscss('s a hilth de~rcc of accllrac.,· O,'CI' a
Ilarrow sCHle,

III tile T'ypc 532 Slation l"rcttUclI{'Y 'Meier. adnlldllgc is t~lkcl\ of a
~omc\\"hlll unusual method of readillg' in ordcr Lo get a dose s 'llillg 011

lhe st:a!C'. The lucter llilly UC ~ct lo Ilpproximatcl'y lw(~nLj" cycles at any
poinl ill Ihe hruHdtast-frc'IliCllcy ball(l. This docs lint illlpJ." that the ab­
suillt IItClll"ltC'y of the Hleler is l\\"enty c:ydc':;,

A c('l"tificatc of ltCClIruc\· is fUl"l1ishcd lruurlllllccin rr the aC:ClIrac,'. ~ ~ ,

of the scale division r 'presenting III :;Iation frequcncy 10 f)OO ('-,"des (01· a

telllpcnllur' variatiull or 5° Fullreulwil fl' III Ihe lClllpcmhlrc specified
on lhe cedificille. The lime limit 011 thc g\.llIr:lllll"C is six months. Allhc
('1\(1 or this period tlte ill~lrumcnt should he n:lurllcd 10 the fador." for
rcc,'alibl":ltioll (01' which a (ee of ,'] 0,00 will be churg(-d,

Til, Type 5;J~ StLltioll Fl'cqu('lIcy )!ctel' consists of the usuul resol1­
allce-circuil type of WU"c!Hclcr with ~OlltC additional fcnlul"es. A bll'gc fixed

CUII<! 'IISl'r is Shulltl'tl across the val'iable. so that the ~lItirc sculc or the
llIet~1" tU"CI'S 0111.," O.:V;' o( the staliull frl'<:llll'!It·y, with th st;ltioll fre­
quenc.'" ill lilt· ccnt{'I·. Thcl·c arc tell sl"ldc di"isiolls per kilv{'.'"c1c, 111
ll(hlilioll to the sprcnd scale. ,ll1olher fC;llul"c contribules to the accuracy
uf l'l'lting" of the '1'.'"\)<' i):J2 Stalion Fr('qu('II{'y ::\Ielcr.•\ small auxiliar.,'
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c"ondcns('r Illlty he COIlIICC.:lcd across Ihe main condenser by dcprcs~illg a
push bullon. TIle cn)Jncity of this COllllcll5'Cr is sufficient to shift tlte ,'CSOIl·

SUIt frCtll1Cncy of the meler from olle side of the translIlillel' peak to the
other. The frequency meter IS lHljustcd until the ~Hl\'''llol1lctCl'

I'ending is Ull<:!lilllgl·d wlll'1I the hut tOll is dC'I'I'cssN.I. This mclhod of
IO('Hllllg' the c,'l',dN 01" p('ak of the rC:;UllaIlCC CUl'\'C is Illuch mOn' accurate

than IlttC·llIptillJ.{ to sct to 111(.' luI' of the cur\"(' by ohs(.'n'ing maximum
galn~llolllctcl' (Idlc<,'liu/l.

Th(' Type .5=1:l Stnlioll Ji'rCljUl'ncy :\Il'lcr sUpph.llllCllls I'utilel' than dis­
pIH("(':i the piezu-c1cet rit, os.cillu IOr. nfhilc the f I"l'CI l1CIl('y 1II(·lcl' Jlcrll1i Is :t

~('ttlllg' n( the IntllSllliltcl' to within the Ft·r!C'rall'l.<4:!t.ir<·llIcllls. lhc stahility
01 tht.., IlH:h',· is lIot a~ g'I't..'Ht ;1:. Ihal or lhc piC'1.o-clC'c..'lrie ost"ill:dor. which
...houle! be lll11illtllilH.11 It" 11 standard for t'i'{'('kinA' till' r"('(IUf'IlCY mete.', The

I 77 I



(;£.\"1ill./I. IIAD/O COJ/P.I.\T

pic~o...dC'dric o:-:cillalor, 011 lhe othCl' hand. do('s nut indicate IIO\\' I'llI' 011
fl'C'ljUl'I1C.'- l'he tl'lIllslllittcr 1$, or in whicll dil'cclioll, as Ihe fl'cquCIl{',\

llICt 1.:1' ducs.

Type :1:3:2 Station J"I'CtjllCIH:y :\fctel'. :ill 30.(HI

Dill\ensions 'VI".x sy:t x lO:YIN
• 'Vci~ht '4:Y-j Ibs.

Code Word, SIHE:\.

00

EXPEIUMENTEH'S WAVE,\'IETEHS

SUpplClI1C:lltillg tIle I:d/oratory lYIH: \\'H\,C11lCICI'S. tile Generlll Hllllill
COll1pllny :lIso manufactures tl lil1e of low-J}l'i<.:cd WH\'Clllclcrs I'Ol' til trllll:'

milling IllllHteur. \Vhil(: luw ill VI'icc. l!lcs(' lllctCI',s HI" so built lUi til
lliainillin II Clllibl'utiull {weI' considerable ,,('rilltls. Htul arc ul.'cuntldy l'ali­
hndl'd wl1ell IC'I\·ing the rador.\'. with tllC' CXCl'p~iClll of the Type 2....7-\\'
\\' 1\ \'el1ll:' I (' r,

TYPE :l~!l WAVE~I ETEH

..
I-.,.. •j

--. . . , ..

Til Genel'1I1 Badin Type :{:jS \\':t\'('llldl'!' is (/l':iig'lled plIl'lic:uIaI'J,'
1'01' CXl'l'I'imClllcl' us<:, It ('tl\'l'I':, It \\'a\'(~I(:llgth 1'H1Igc or HI,proxilllid<:ly 14 \0

i:lO nH'tcI'~. ('O\'crillg the- ,~htlrt-\\':t\t{' hHlld:-; ill ('OllllIlO!1 usc. The \\'/I\l'

m<:tcl' consist::. of II Illt'('hllllicIIIJ,'- rll~~cd t:oil of low-los:; cOll:-1 ructinn,
lllOlIlIlill,!.{ dil'cdl," on the Ilillcling pCl~l$ of a shiddccl cundenser. Tlte COil
(Iell,.;;cr <:apa<:ity is 12:j :\L\) F. ))I)untcd 1)11 Ihl' ("lHU!L'llS(:1' pHlld IItHl <:011­
llC'dctl ill ,lil'l"il':' hetwccll the ('onc!('llsc!" alld coil iii a resonance indit"ldClI' ill
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lilt' forlll of Il SlllHIII;Ulll" The lall1p $o~k(·1 j!S so Ilrrnll,g'l'tl 111ll! it is shol't­
rllTHlI(·d Whl'lI tltl' lallip is rClIIo\'(·d.

rhe W:l\'c!l'llgtll ntllgc is con'red hy 11l('all,; uf fUlII' cuils. Each \,'a\"{'­
rll('ll'I' is individually calihrnl('(1 with /til accuracy of within 1 r;.. ~\ cnlihra­
nOli cun'c is plotted fm' each f;uil Hlld the {"lIn sh<.'d IllOlllll".'d on a sub­
Sfllllli:11 metal hat:kill[.{. Tlu: ('oil rilng-c..... Ilr(H'iding ade<luHtc O\cdaps.
lIr(' liS fullu\\$:

Coil .\ ................•...•.... 1.. In :!H .:\It'tcr:­
('uil B ....................•.•.. :W tu ;j(j )I('t('r~

Coil (' 5+ 10 11·~ :\lctl'l':-
('l)il () 10.:' to :l10 .:\)ctCI'S

l'lIe ('ml(l('IIRcr. ('oils and ch;u" :.In: cnutuilU...d in U \\OOc:.lCIl hox which
III'm'ide':" I'l'Opt·1' protl'l'Iiol1 (til· llll' inslnllHt'nl wlt('n nul in usc.

'1'."P(· :.t5~ \",l\(,llIet"r t'ompldc $15.00
D · . 11·'" -1" -I It \\•• It '1 II1Il1t.·Il~I(IIlS .) I X I I x;, 2' ('Ig I 't: 12 I ....

Cod£' \\'urd: I·PPEH.

TYPE 'i'ill .-\)\.\TECH·B \JliD \\ WE)) ETEH

Till.' inl·n·u"'t,.1 (,'IJilg'l'Stiu!1 aile! e!t'l'l'C';t:'l' ill \\ idth nf the: HlllHtcur

hllnds l\lHkl' IIl·(.'(·...sal".\ the: 1I1'ol' of a 1I1orl' H('l'lIndt.· W/tlt.'IIIl'll'1' than has

hl:I't'wrUI"l' ht.'('ll Il\itilahl t· If) :lllIalt.·lIrl'l Ht /I lu\\ IH·ic:c. Tn llIC'Ct thi:o I\ff..d
Ill' Gt·lIcral Haclin ('cullpauy !Ill';; (h.'\'('lul'(·« a ],illUI·typt, \IHnllll·tl'r \\hich

'·llIploy~ a syl'lh·lU II--l11 ill III'oadnls( :;taliull rl('cIII('II(·." IIIt.'il'rl'l ill ol'Cler
to 'i(·elll·t: .gn·HI pl'('(·i ... iun on'l' II limikd hand.
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In the Type 558 Amateul'-Bulld '''ay('mel('I' .\ fixed ,lIl' condenser is
connccled ill panl.1lcl with 11m nnillhlc condl.'!1scl', This HIT,lIlgCIllCtil

sprcHds a HI.lI'I'OW band of I'I'CqllClH:ics on:1" the entire Wfl\'CllIdcr st'nlc
which greatly increases the lH;curru:y of rending. l"j,·c coils itrc \tsc'fl.
cuvering the following LlI\1nh~·tll' lWIlfI.s:

Coil .-\ ....n to ..5 ~Idcrs

Coil Jl ............•........... !H to 10.9 :llelers
Coil C' ...•.. , .••••...........• 1 ~.:) [021.:> ),fctcrs
Coil D :l7.0 to 4:l.0 :llders
('oil J: 7:j'() to BO,O :\.lclcl's

.\ IlL'OIl btbe, moun[t·d inside the l'(Jll(.lcnsct' cilse amI viewed through
a hole in (he pnnt:!. illdical('~ I'CStHlllIl('C. The :U;ClIl'lU:." of calibration is
10 wilhill 0.:25%. \VI1C'lI it is ('()llsirlCI'C'd that this is lite :;HlllC prcci.':iitJll
<IS is g'lwranlccd for tile Type Z"l·~ PI'('('i;iioll "111\'CllIclcr. the' luw pric(, of
this illStl'lll1ll'llt i:> particulllrly striking,

.\ \\'OlldC'1l L'aSe: wilh a 1lI01111tillf( r,ll'k fur Ule cuil;; allt] 1'01' HIC ('011­

dcn:-'l'I' is l'OU (IpJ icc] with CIll'h wa\'clIldl'l',

'1' "SYIII' "H) .\ Ilia tClll'-lJ :lml 'Va \'(,11Iet('I', , ' , , , , , , , , , , , , , ' , , ' • , ' "$20,00
Dim(,ll:'<oiulis 11:: I" .x 71 :!,11 X :j y:.(. \\'ci~llI ~ I:! II,s,

{'Orll' \\'l)l'd: 1·~lOX.

TYPE I~B i;-~IETEIt WA\"E~IETEn

1

•

The I'cecnl developments in tl"HlISl11iSi>ioll Ht ,j meters (60,000 kilol'.\·­
des) IlU\'C madc,it dcsintblc to have an un:ul'atl,' \\"Il\"C.lllclcl' co\'cl'ing Illl'lt
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\\'lIn.:I{·ll~·th. Till' Typr ·~.)8 :'5-}Iclcl' "'a\'('llll.:lcl' is supplied tl11l110tllll('tl,

lllt,-illg only hrll('k(·l...; to ~aPJ.l0rt till' ('Ol1d('J1Sel' ill HIl upright lJosition. The
'ulldl'IlI)CI' iR of the ll~twl $oldC'I'I.·d platC'. m\:'lal l'lul-plate 1."11(." having /t

illuxilll\llll ('iljwcilallcC of :30 \nu'. The illl!l0I'LlIl('(' of soldered plelte:; at

thltl high fl't:quCIl('y <:Ill! hardly be' u\"{·I·-t:llIp!lllsizl:d. The: cuil consists of a
'iin!{lp bll'l) of l{~" COPl't.'1' lul)ing. aJl(I is COlllled(;d to the ('Otldl:llSel' h,)'
1l1t>Uns of the ('illlH'nienl Gl'll('nd Hadio Plugs. The l:oil is siher plated.
\ +" din I Hnd indicator l'Olllp](·tC·s till: Iran;rlld<'r. 1t is found Ihal

tit" llld,d cnd-pl1\lcs 1"0 (:ollll'kh.·]y shirld the cOl1dl:ll~cr that halld capa­
dty is !lot II'OlllJlt.:sOllH.'. Like otlu.')' (;0IlCl"1I1 Htldio ""I\'(:ll1ct(:r~: (.'Ill.:h h<L:'
II.'> indi\·idllill (:itlilJl'ulioll chal'l Hnd is calihrtlll'd against a pnx'isiotl
.. t:llldard.

l'ypc ~~58 .5-7\Jetcr \\"a'·clIu:oI1..:l· .., , , .. $8.00
Dil1lcnsiolls 9" x. 5 V:/' X 0:%.". \Veight 1J/2 Ihs.

Codc \Vord: L~;\IREn.

TYPE 2,17·W WAVE~IETER AND FILTER

The range of the Type i-i-7-\Y \\"a\'(:mC'tcl' Hnd .Fill·c,]' is 200 tu (iOO
meters. \Van:lcJ1g'lhs <Ire detcl'milll:d I)." dil'l=:d I'(..':ldillgs fl'OIlI the COll­

(lenser dial. which i:-: C'a!ibraled willl ;til HCCI1I';.I('j" of within :lj'c.

Thc f'iltcr coil max be connccll...'d
eithcr ill series 01' paral!eI willI 1111..: I'C­

('ci\·ing set. "'hell u1Sel! ill tile Sl:l'IC.s

(:unllcctioll n single iJ1l-cl'f(:l·jll.~· Ilru,ul­

C:11~lillg station Ill;!." llf' clil1linalcd. The
parallel fit ~l'r is IIsed to c1imina Ie S('\'­

t2I, ..d illlcl'fc'ring statioll!' ~j1l1ll1t"1111:ously

and acrept 0111y 01le :-olittion within 111('
Hltl'l' 1"\Ilg'C.

..-\ rull s<:l of illSII'lIdiollb IIccoll1j)llllics (':Ich il1stI'1I1llC'1lt.

I'ypc DI'$('l'iplioll J)illll'nsions "'cig-hl Codc \\"unl Pl'iCc
"!....7~'V \\',l\'Clllclcl' Hilt] Filler (i"x.P,::1f~81f :?1/~Jh<;. \\'.\GO:S J:'7,/t{J
.H7-W2 Exlcrtsi.mCllil (IOO-1200111ctCI'S) '~"X'III x:W (jm:. \'OC.\L 2.75
~U1-W% Exl("Il.~intl('oil (100-:300 rucll-l's) l"x411 X:I" Goz, V[Zon 2.75
-?Ii~\\"~l Exlt'lisillnCnil (.:;0-150 IIlctcrs) ~"x I" x:JIf Goz. Y]VID ?Hi
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OSCILLATORS
Olol'illalors arC' rC11Ilil'('c1 ill t!l" ("oltllllunil'utinll lahnralory fOl' IJl'idg-c

Hlld ulher 11Il':.lSUI'CI1lC'lltS HI fixoo frccluCIlCY lInci for uh~cn';lliun of chHrllc..·~

tcrislic~ ami hchll\'iol' of apparatus (H'Cl" II I'HII;"'''C of fn.'C.IU(·llci('!oI. Fur
lix(<(III'N.lllCIH.:i<.'s and fur hriclgc ml'm'UI"(.·llIclll~. a .!oilllplc furm uf tllllillg-ft.wk
lIIicl'lIpholl(' hUllIlller is sati::.faetory. rlll·iahll'-fn..'t.!lIl·I1(:Y 1I.o:cill:dnrs an'
gl'll{'r:dly or the "H('Utllll-lulx: 1."1'(', .-\ IIl1m!),,!" of :llu·h oscill:du..~ (1)1'

spt'('itic pUl'pUSl'S Illld rHlI~l'~ arc c!('s(:rihcd ill the (IJllnwill[.! :-l,etiull. Fix~1

(1'('(ltl('II(:." tls('ill:l!un. I'm' fr('(ltll'IH.:y stalldnnl:. nrc..' litO:h..'t1 ill tll(· sc<"lioll 011
fn'tllll'lIcy sfandal'lls.

TYPE 213 .\l!DIO OSCILL\TOn

.\ lIIullihlllc of Iwid;:;-c lIleIlSU!"CIlll'uts I'('lluil'c II dl'l'l>lldlthlt :,llllrC(' HI'

nltcnluling' CUITl'nt of lu\\ power, The fn'qucllt'," llIusl rCllmin ("ollstallt.

The ~upply SOUf('C should ulso he ~illll'l{' in ils (l1'C"l":lliun, l"lI~g't'd 1II111
I'diahlt:. II was to 1IIt'<"1 thcl'l' I"Nluin'llll'lIl-: that 1I1l' Type: :n:3 ,\uclilJ

O:-l'ill,llol' \"lIS designce!.
TIIt.- uulput o( lhi~ u~ciIllttor is ahoul n,on \\all at loon ('Yell''''

Extelllltl hinding po",t .. al'(.' su 11I·r:tIlg'l'tl Ihnl thrl"" uutput n>ltug('" ma.'
he ,,!llaim...!. The uutput,.; ohtainahh.' ,\illt Ihc~l' lltl'l'l" diffl'rcnt ('Ull

lIl'dioll:- a l"t.~ 11:-. (ollow:-.:
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!,,,illt

l.ow
:\ll'4'liUlll
II i?!h

\'olhl¥c'

0.5 rolls
1.:; r lllt~

:;.() fults

'0.111'.1.\'1"

l'urrelll

100 )lillilllllpcn'S
4-0 :\lilliHllIpcn.'s
1i :\ Iilli:llllp<'rc::-

Ft)l' :mlllc l':tpH('ilaIH'(' IllCHsurCIl1{lltiii it is lIcsirahh' to liSt' II high
wltagl·. This incrcased \'oltugc lIluy he olJtttincd hy ('olll\cetin~ 1111 in­
dllc·tnll(~C unci cHpncitall('C in sl·ri(·!!' anoss the ltigh-"t1Jtul!~ l>utJlut Il'nn­

IIlnls of the: os(·illahu-. By adjusting this ('in:uit to 1·{·...Oll:IIlCC. "ultages
us high :I:;; .50 (II' 100 may IX' obtained hy cOllllecting' output ICl.ld .. :l('l'OSS

tIll..' ('onrlellsl'l', This inslnllHl'l\1 will op<:l"ulc satisfacturily 011 fWIII oJ.

III S \·olls. 'l'1l(~ input ("urrelll is approxillltlicly 0.1:3 lllllpcn'. \\'hell
running, the o:icillntOl' IllHy IJc heard fOl' a dislulI('c of :.q>pl'oxiIllHIC:'ly
I \\'('111 y-fin.· ('(.t. 0'" IIIlly be madt: sih.'llt uy <:1I(·losiug- ill n ~nullrl-p1"()uf IHJx.
\VhclI the u~cillatCll' is Ils<:d in dl)se proximity to the hridgc or to olin:'"
apparatus it \\ill 1.>1.' foulld ad\'isalJl<: to shield tile ulwillalor to pl·(.'\I,.'lIt
pjt'k-up in uthcl" l:ircuils.

~
Y l]>- ---'<=',,-evTm-rr

C~",Jrl1

""".

ouTPuT
"RAI'f,JrORI'1~1/ 1000_ ,ql//)/O

OJCILLATOR
T"'"I! IflJ

ot:/'f~p~/. rlAO/O a:J
C4""tjII,OO<N 4IJ

The l:irt'uiJ:.. of this oscill:dur .tI'C ~Ill)\\,u ill tht,· c1illgntlll. Thc
('Im.in lr of lite s\\'ilt:h \,lllces the fidd-macrncli"ilw coil dil't:dh' aCl'O~S tlw

~ M •

uHllery, .\1:'0 across the battery is the prillllll'y of lIu.' input
tnlllsfol'lll('I' ill SI,.'I'U·~ with the lllicrnphollC but tUll, Tht n:.~

",vllllnce til'('llit consjst~ of the secondary of the input IntllSfonllcl'. the
p,"imary of Ill<.' outpul lransform<:I'. the arJlIulur~ ('oil IIlld tht' condcn::.cr.
The olilput-hullSfol'llll'" sel'ollda,·.'" has thl't't' lup:. to 1'('rJnit the ()htllillin~

If lI11'CC difl'cl'eltt output \'oltages. The usC' of the hI() li'llllSfol'lllcl" )1"(,­

('uts thc output W1I\' hom l'onlilining ItlI\· dired-cul'I'Cllt (·olllJlClllent.



(;EXI';II.lL II.WI/) {"OJII'.ISl·

Each h'lln.. l'Ul'lIIcl" ('On.: 11:1.", a small ail' ~ap 10 PI'I.'\cllt di::.tudiull of the
n;1\(·-fnnn. Sint·(: the tl...t:illatul' is ~df-31Ilrtill;!. it llllly Iw Im'all'(l aln Jloinl

distant frolll the hritl:;c aile! OpCl"all'(! hy H ~will.'h pln(·~t11l1 the hricl~(·. The
lIulin,/.{ fUl'k lIIaintains lhl' frcquC'llc." \\ ithin t!l" lIano\\ limits ddl·t'lllincr!
by tl'lllPCrlIlul'c \'<ll'inliolls. Due to the IOlidill~ of the fo,'k lhe IUetill (1'('­

quellt'." i!'> ahout 900 cydes nl tLtcr lhnn 1000.

By the U$l' or the fidd-magn('ti'l.illg (:oil 011 une lill(' of the \ihrulilll{
Cork, ill1'>lc:1l1 of l'dyillK 011 its pCl'lllan('nl magn<:lillolll. the polarity and
intC'llsity Clf tht.' llIagllcli'l.alioll of the furl.. wilh I'cspccl In the Ill'mature
,He PC1'1lI1111Clltly I1lllilltnilll,<l.

SUt:C:(,~S or fllilur in UH: opcraliull of a hUIlIIlU·I'. or audio oscillator,
Iiei'j 'el'y III r;!c1y in the microphone hu ItOil, If the hu ItOIl hea ts so Iha t
the nsc.,iJllttot" canllot be 1'\lIl indefillill.", if lhe adjusllll\'llt of the button
is lIol pennanent. or if slight mechanicHI shocks chang(' its operaling­
charftclc.· .. istics. the oscillator has lillIe l.·omlllen·ini "Hlue. .\ distol·tioll
of a5lo :-lllllll I1Il amount 1I!i one fhe-hundredth of Hli illdl f1'01l1 /lormal
p05loition of Ihe mica will dcsh'oy the )lel'feet opel'ation of the hulton. fn
onlC'r lImt the button may he insclbiti\'e lo l1l(·chanic.·HI shocks and." 1
op(;!'nte PI'O)lC'r1y al 1000 (·,n:.les. use is madc of its high inertia effed at
tliC' 11Ittel' frc(!ucll<'Y, One ~ide of the hultoll is IIttnched to the lunillg
(lI·k hy Illeans of It i"hnd 1 ltd ::.prillj!. The othe.. sich:, which IIIIS Il pro­
jecling moullting post. i... held in pnsiliOll IJ." 11 specially designcd s(·lf­
cenll'ring' :-pl'ing. Thi~ cumhination uf spring~ ellahl(·s Ihe oullon to
with$lalld ~("'('I'C 5lolHlcks. yet it has sufti<:iclll illC'l'lia so lhal jJel'feel
opl'l'IllilHI is ohhtilll..'d. 'I'he adjustmcllt or lhe' 11\11101l is permuncill <lllll
!l('cds 110 ful'!her attcntion Ilfler Icaving our lahuratol'Y. This lypc of
llll)Ulllill~1 IOj);clht,,. wilh 11u:: fact thal lhe £:IN'Ii'iclll conslants or the ('ir­
('uit:, hlt\'f' \)<:<"'11 ndjllslcd to their oplillllllll \'alll 1:'. il1!:'IlI'C5 lIu.: conlinuous
0lwndit)ll of lhe (l!'i('illnIQI' wilhout Ilcutillg,

Il should. of ('Oul'~C, IJc understood thal this oscillatol' is not in­
tl.'lltkd In di~plal'c lIt<, I:ll'g'<:l' typcs or flsc.·illllt()!'s lIsed \\here sc\·cl'al \\aUS
of olllplil IlI'C rl'Cjuircd, It. i:. illlelld<..'tl l'ltlhcl' fol' g<'llcl':d 1:L!lOI'l\lul'y
u:,(' wllt'n' Jll)\\.('j' uf g-uud \\'11\'1.:-1'01'111 is dt'~ired fur II sing-Ie LI·idgc. Sillt:~

thl.' pUI·('lll.·...~ uf wan'-fOl'lll is dC'I'('lldelll un IIIl' loael (Ill th<..' o~(·ill:d()r. w!l('I1­

en'r It I'UI'(, u:t"('-fOnll j .. ('".,I,:nlial lilt' f)~cjllatur I'lIJlltllel l1ul 1)(' 4)\'('1'

loadMI. This ol'lciJIalnl' is adaptcd (or Ihe tll'tllli :t1I('rnatill~-<:ul'l'cnt

IllCItSur<:IIH'llls of iliCluclullce <lnd capacibtncc,
Thc o..cilllllol' is llIounl«1 ill a polished walnul Lox with bakelite p:lIH:1.

Thc expo;o.NI 111(·1111 1Iltl·I .... III'C nickel pilltcd. 'j'he l·t)IIII'ol ~wildl is l'a~i1,'

[lccessibl<.' lind j" of the t'U1I"cniclll lock-button d(':oig-Il,

r. I I
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l'ypc 213 .\udio OS('illntor ~:32.00

Dimensions (i" x _~:y~u X 5". '\\'eight 4-~2 Ibs.

Corle Ir",.d, .ll·(;EII.

TYPE a77 LOW.1'1l EQIIENCY OSCILL.lTOR

~IaI1Y rnnH1i of (·Iech·ical and physic:d l'c-...c<ll'ch problelll'" I'CCluil'c 1\

...1I\lrec of allcl'llalil1rr t'UITCllt I)f !ruod \\'I(\'('-[C)I"III Hnd \'arillhll' 0\l'1' a wid<:.' ..
mllgc of fl'{'(lliCllci(.'s. The PI'oIH·I·ties uf the (lSl·jlllllillg' \lI{'Utllll tulle
make it il1!lCI'Clilly Hd:,ptl:d fot' u....c liS sud I Il ~OllITC.

By ))Jeitns or Il licensing fl.grccIHclil with the Hadiu C'ul'poration
of Alllerica. Ill(' (tr'llcr:!1 lbdio Company is lIule 10 supply such un
os(:illalol' (ai' IItlJorntory lise.

The Type :377 Low-FrcClucIlCY Oscilllltor has a fl'l.'fjUt.:llcy n~l1gc of
t'!'lllll H:3 10 ;;],000 (:."dC's, exll'nding through the audiu lUlci carricl' fre­
<'ll\C>IlCY ranges ill,lO the lower I'atlio fl"quencics. The sill1lJlifil'fl cil'cuit
of Iii" oscillator is showil ill It'ig, 1, The frequenc." of Ihe f)~Tillllling

tulle (Idl) is ('ollirollcc! by tUllil1~ the pln.tc circ'uit, '''1'11 output of the

Ul)l.:iJl~ltiJlg tulle is [c·d through ;j I;ouplillg lliJlcnli<'.lIlll'!l'l· to the amplifier
lube (righl). 'fhe plall' of tlie alllplifier lillie is: cOllllc('kd dired 10 the
output tCI'llIill:d'!;, Tile pill'lIlIel-feeti S."l"ICIlL of plate stlpply i:-; lI:-i('d 011
Imth tubes,

The frulll panel tlsscll1hl." of the oscillator is show II Ilho\'c, The
melcl's a1'e so t.'qllippe<! ,,-ilh :-iwitching arnlllgCIl1CIl!$ Ihnt filulllent
UI' plate "Hlla~(: (I/ll! o:-i{'illlltOI' or amplifier plnte ell1'l'cnt 111:1" he read,
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Th(, h\U ~wildl('s llirt'ctly under the metcl's an' lhe lntllsfcr swilc!lc!i.•\
g-rici-cuITl..'lll IlH:tl..r is lllounted auon.. tile tillllllcnt unci plah: 1I1(,ten' til
inclic:atl' on'r1olld.

The output of the oscillator is atljustllhll' :wel Ill:l." Oc !I<,'ld cOllstant
O"l'1' the fl'('(IU('lIl',\ I":tlIg'c by meaus of lh<, PUI<.'llliolllctcl' coupling to thl'

:Implifi('I'lulK'. The l'csisblllt.:C lUllrk{'(1 FEEDB.\C'K is ill the I'llltc of tilt:

o..cill:dUl' luh<-'. aud (:ollt ..ols oM'illatioll. FlU' 11111:-1 slltisfadol'y WIl\"("

f01"ll1 thC' (·(''<Ibach. tOJltl'oJ should he scI al the' point al whidl the tuht
ju~1 hegins to oscill:ilc.

OUT

I:;E:DeolICK

i0"'""'" ,....~~ /.. :0- /'
,,,,,,,. . v",,'v, )

'r!:I~ it. '1
1\

C _ B + ,=
-111111111

fiG. I .sCHeMATIC CIRCUIT

is inlcJldc:d to Lc: llsed with citlu.'I' 1-\'-ZOl,A, L'X-ll:!
FOI' H,·cl"ag' U~ thc l·X 11i '.'"p(' will be rOllnd sati:;-

The f"('lIm'llty is (,olllilluously "tll,illlll(' hy llIeans uf the !;C\'CIl con­
trol..;; 011 thl' IU\\'cr part of the pancl. TIl(TC :II'C tlll'N' (·oib.. ~u tapped a~

10 ~i\'(' si .... ~wi'dl positions. lillel It <I('car!c capm~ily sysh:1lI extending fl'om
,001 :\1 F, to 10 :\11l'. ..-\11 ail' condenser wilh maximullI of 0.0011 )1 F.
IlIllkc's Iltl' t'apnt'ily lSyl'llem continUUll!ily \'!triable.

,\11 Hl'prllxilllHtc cltlihndiull, gOlld ltl within 5~'r1 gi\illg lhl! :::>cllillf.'l'>
uf ~hl' ('lIl1l1'OJIl at fl'l't(lll'!lty inter\'als of Ilhoul lore fl)1' lhe clIlil'C frlO­
(IUC.'lll'y 1'1I11g'\.'. is pl'o"idc.~d wilh cach insl rlllll<.'lIL This calihl'lItiull i:-.
;t(.'('urnll' unly whC'1l Ille o$cillHlor is not oVCl'lont!('(1. :1$ indil"lilcd hy thc

[.!l'id-('IIITl'111 IIll'lc!'. ThC' oscillalol' should hl' ucljush:c1 so illS to k,tp till'
I"cl\c1ill~ of thl..' llle·tel' liS Inw a~ possihlc, alld ill lit) caSt' should it eXCCf'C1 Olll~­

half 11lilli:UlIpl.'l"I.."

The oM.'ill:dol'
or t' X-:ll 0 IUVclS.
fuctol'y.

The '\II\'e-flll"lII of the oscillator output is \'CI'.\' lll'lll'ly "illllI;Oid;t!.
pro\'iderl the luhe is lIot o\·erloaded. as indil'alNI by the gl'id-('III"1"Clit metcr,
The 1al"A'('$t single- harmonic component in the ,·oltllgl' wn\"l;~ is of thl'

[ G1
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m'th:l" ot' "lr(. \\'llt.'n.' parliculnrly goud \\/1\'('·1"111'111 l:'i n:''1ujr('{1. it is
'Hh'isahlc tu 1I"(' tuh(.':) of the l'X-:nO 1."1'<." Lund (11I(..'s lIot :tll'l'd Wh\'("­

torlll unless Ih<.' ltlllplifit-r lube is t)n..·rloHdl>f1. 'l'1t<.' louci will nol II ""eel the
tr('(llIl'lll'y. sinC..'c it is 1I0t applil'cl diret·t1y to the oSl.'illalill,!! lul)(,. Frc­
qUl'lIty doc:;: lIot \'III"Y 1II0re than 1 t"; under flrflilllll·." variation,; ill tuhc
c·nncli t iOII"

Tilt., power output of tlte insf!'ulucnl will "HI'." with the plate \'oltngc
Inti till' t.,P" of 1111M>. \\'itll a l·X·',nn tllh(·. Iltl' output is llhuul 0.2 wHit

\\1111 120 HIltS Oil till' plale and ahout O.:j walt with 210 ,'olts un thC' plate.
The l'ntil"{, o:,cillntor i.s 111011111(1"1 ill ~l sturdy oak cahinl'! wilh sub­

.. I;llliial IIras., ('HITyil1A' handlc:, lind cla1'o1" The pane"~ s\\ ill~s outward,
~I\'illg' casy HCCCSS to 1I11: illstrulll4mls. nil of whit-Ii an..' mounted on thc
hllck uf the pauel.

lluttcry and output (·OllIlC(.·tioIiS an: CHtTi('C1 through hol<:5 III U1C
'nbinet IIl1cl llIHCIl: to tIle LJn(,k of the !lItHe!. The cabinct is strong

lI{1ugh su Iltal the ul)l:ilbi.ur muy lIe hung fl'0l11 n \\/lll b\' llIC'illlS ur bolts
Hll'tHigh Ih<: hack of the cahinet.

SpaCt· sufficient for fi\"(' blocks of pll\l(' bulll'riC's of 1I1c :JIJ," x 2a/.(
\ '~;;:..:" -biz(.' is j'nl\'ick'd in the (·ahinl't. Ihus Ilru\'iclillg' 112.:5 \'ulls.

I·SES. TII(' ItI\~--fl't:quC'llcy n~('iJlalol' will Ix' found of g'1'(';11 U-b(' in all
J1t:'U:'Ul'c..'IlIt:nt \\ol'k at :Iudio. CUl'ril'r ancllu\\' nulio fn'lju(.·ncics..-\monA' its

llSCS III'C bl'idg(' 11IClISlIl'C'mcnts uf 1111 kinds. studies of the I'cspollse curves
.1 InlllSfol'lllcrs ane! luudliIJcakt'r:;;. till' study nf tilt<:r ('hul'uclcristics anrl
the study of clIhll' Illld utileI' c1idl·t:lric lX'ha\'iul'. Price do('s nol include
III)C~ or hnltl'ri(.·...
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-'.iccn::;cd ullder PH I"lll ~ 1I. 1.1" :3.1·~n 1'01' radiI) In hOi'll tory l'X I'l'n·
llIcn III 1 \11'1.-' olily wll(·]'(' 1111 11I1 ... ilU':-;:; rC'allll'C:,s :tl'l' ill\'l,l\'t:d.

Typc· 377 T,ow-l"I'CtII..WIlC'Y O..;('iIla IOr. . . . . . . . . . . . . . . .. . .... ::-:HHU)11
Dilllf·ll::iuns. I!)I,~,:";.; 18" x 10~~". \\'t'i~hl. .j/llis.

Cod· "'unl: 0:\1 )':<;.\.

TYPE .113 lIE.\T·mEQUENCY O~CILL-\TOR

Til IllCftSUl'illg !oud-s}){'/Ikrrs Hnd :tllllio·rrNlllt'llt·y !-y:,h:lllS. il i., ol'h-II
dt'sil'HlJlc Iv IlL(H'I' throll,rh lht· ('lllil'c frl'<.llIC'Il<.'I· ]':IIIU'(' (Iuickl,-, The ('Oil" . ~ .
\'I'lltioIlHI type of \'lll'Uum-tlllll: ()s<:ill,IIIll', HltlH)ll~11 it Ill:!." lIt' ~() design",',l
as to 110 continuously \'Hrillhlt', 1'C'tluil'l's Ill(' Itdjl1sllllcnt of II 11lllllht'l'

or t'olltrol,.; ill \':Iryillg' lll(~ fl'I'Cilll::ncy Ihrnllgll Ill<' l'l1tirC' audio 1';1I1gi'_

Since thl.' dl:tll;J.·(, ill 1'1·(>qUC'IW." ill\'nl\'l:fl i.I; 1:II·W'. allll,l! Il \'(, hl1l1dn'c! 10 (Uk.

il ('llllllfli h(' obtaincd hy lhl~ l'obdiOll or It ;';:llgh' ill:-tl't1l11C'nt Ill' I'nl(,'

li('IlI,le ('llllSII'uctioll. 11'. 11IIWC\el'. the 11H:IlSllriJI~ rl'c(lucllcy is ol,lai.It'11
II." healing lwo wH,'illators I og'('l hC'l'. it 811\lill !,l'I'('{,lllH.1't.' dlllll${C' ill J'1'l'
IIUl'I1('y of {)11l.' or IIIC osdlllllol's will ('itl1SL' It l'clali\'dy large <.'IlHuge it!
1111' lli:,'ll I fl'l'CjUl'IH:.\·.

, lIJ1pll.'l1l"lIlillg" it~ oscillalors uf l'Oll\l'llti(lIlHI typl', Ihe GCllcrnl Illldill
('Oll1pHllY is 1II1l11Uf;t<'iurillg' It hcut-fn'<.luC'Il('y lls<:illalol' with 11 rang'c tJ!'
ltPllI'ClXilllllll,ly :to 10 !}()OO ('y<'ll.'''. Th<.· Typc ~ 1=i Bl'at-L"n:xllU..'llt',v () ..
('ill:ttol' t·tHlsisls til' t\\'o o:-.l.:i II II lOr luhcs. It ddC't'IOI', :ttld all <tmplifkl' tullt'.
The 1"'CijuclI<-'y of 1I1ll.: .,1' I Ill' os('illltlol's is llxl'd al ahou! (iO killl(·ycil-,...
\l'hill' th,tl of tile othcr is \'Ill'illlih: f1'01l1 Ilpproxilll:dl..,ly 50 kilocycles to
no kilocycles. Both uscillHtm's HI'C' <:ollpled 10 !lu,' grid C'ilTUil of till'
detector l'ubC'. 'rile n~('illllllll'ii IlI'C :;;0 cOll:itruc:tcd alld slliclded aX 1.1
IIlaintllill /1 constallt fn:qucl\('y (1\'(,'1' IOl1~ pel'iurl", without adjusllllcilt
The systcm of ('ouplillg Ihe QR('illl.llon; to till: dett'dol'. supplying il with
n Inw \'oltllgc (l'om cllc:h os('illltfol'. is such thllt tendcllcy of the l\\'o os('il­
Julors It) pull inlu ~.\'1l('llJ'otliRlll as zero h('lIl i,,; npl'l'u:t<'!le<! i:- c:limilllltl·d.

I RR I
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l'lIe detedol' output is fed to an lllllpliliCI" thl'Oligh n Type :37:1 Douule­
ll1lpcdnllCc COl1pICI' giving neilrly COllsll\nL llmplification on:r the wide
,'unge of 1"'('(jllC'lIcics lIscd. Tile output uf the o:o;cillulor i::. lakell oIl' across
"I O.OOO-()hlll n:si~lol·. u~ed as;:l \'oll:L~c di"irlcl', pCl"lllil til\~ the IIdjUfdmcllt
Ir the 011111111 \'ullug'c wiihou~ dlallgcs ill 1114,.' ustillalol" t'il'Cuiljl1'l1lx'l' t~lat

'1ig'hl alJt'l'! \\U\'C fontl or frf'CIUl.'llcy.

Thrc.'(' \'al'iahh· capacities will IX' l'Il'Cl1 ill the rollu\\ill~ c1ingram. Olle
tlu:sc j";:1 ..mall l'HltIpen;;atillg {'ond"'I1"('!" 1Il01l1lk-e1 inside the instrmllcnt.

rhe pUl'pose uf ~hi~ conde'l1scl' i... to COITl..'et for nny slight iIHICCUI':u.'y in
thf' (iXl'l! cOllcl{'lI~('r in this cin:uit. Slight chunges ill f"C(luenc)' of cilhel'
o;H,.'illatul' elm' In changes in circuit conditions llIay he compensated for
'n !lleans of thili condenser. which is ad jllstc<1 so itS to hring' the two. .
u:willalol'l) to 7.('1'(1 I>cOll. T'he frl'<llIcncJ is chanf.rcfl hy III nns of two
Hthel' \Ill'inhlc ('(JIIdenscrs, the main tunillg unit of tjOO )DJ F, muximum
(·ap:\{'ity. lind n llIino-condcliscr shunted ncross it for Ii lie adjustmcnt.

~.~- '-I•
.-........ foll-_

Till' Typ(.· 41:l Bc:~t-Frc(jllCllc." Osdllalor is c1l'lsigll('d fol' \1:'1' with
.. jlh,,!' "'X.-l:! I),' I'X-1!)fJ ~llhc~, SJllU'(' being I'l'tn-iclcd in the c"hinel (or

1111'('(' 1':;-\011 dl'y ('CillO lind thrC'c. :l:l-\olt plate hl\ttcl'i{'<'I. I~X-2t)l-.\ tuhes
Ill"." he used willi lUI l'xlel'ual IlIdtc,'." if r1l'sin'Cl. .\ 5-\'011 ""(':.1011 1I1I.:t(,1'
un the ]lllnd aud a rht'oshlt il\:"idc till' cuLJinct permit Ille ndjui'tlllclit of
fht' fil:ull 'nl \'ullage to the 1';11(.'(1 \'lIll1e, The Type ·~la Ileal-Frequcllcy
Oscillllior hns an outl'ut of ahout 1,;; \'olts. The \\'a\'e (orlll is satis­
fllctol'." (or must PUl'poscs. the total o( the \o!tng'e harlllonics being at
It maxilllulIl hut '.1- r ;. or thc \\'lIn'.

The Type 41:3 Beat-J'l'('qucuey Ol!cillalol' is u:tdul ill the 1I,('a<'lUI'e­

Ill'lIt of all dc\·j(,CS in!{'IIr!c<! rOl' oJl<,r:diuli ill the ltu(liu-rrl'fIIlCII('Y l'IlIlgc.
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It it- pnrtii..'ularly hC'lpful ill the ;study (If loucl-.spt'akt'I' 1'1't-PUlI:-<.' (·un·to .
l"iun.' Ilu: i..'omplC'lc fn:qucllcy rallg'c at pmt·tit'lIlly l'Ul1:o-tant illtellsity i ...
1I\·ailahlt. h." oll(:-halr l'l'n>lutiOIl ()f lhe 1II11in dill!. Peaks 01' hollows III

tltl' IOlld-3pl'akcr l'CSPOll!o>C an:: immcdiatdy C'\·idl'lli. and .1I1\" 1('lId"l1cy In

hl:!!;t at partit'u)al' fl'('C.lutllcil'S i~ quickly 1"(·\'{·a!<.11.

The T.\pc ~1311l·llt-Fr<:(11Il·11(:."Oscillulllr IItHy IIlso Ix> lIsed IOllloci
ulate the output of till' Type :$8-1- Hadiu-Fn.... llll.'lu.'y Os('ilhdtJI'. Tltl'
1II0cllllal(·d ntdio-fl'l·(llIClll'.' tlldput Ihtls uhlaill('t.l IlIlly he tlsl:d ill ksling­
r(·(·(·i,il1~ sl,ls flu' hllth radio lIlIcI Hudio-(I'cqm'Il('y response. The lludiu
lI1Clllll1Htill~ fl'('(I\I('I1('Y (:all IK.' cOlllpan.'f1 cluid.ly \\ilh tll(, audio-fr'<jllclH,:y
otitpul uf Ihe l"t.'(·('in'l' hy usillg' all us('illug'I'al'h tiut'll as thc' Typc,: :~:J8

~tl'in1!. Oscillog'ntlili.

'rlti~ il1stl'lIllll,,'1l1 is li('clI<:<.:d uuder Palcnt Xu. 1.11:1.1-1-9 by tile BHdil'l
('m'pul'atioll vf ~\lll('rit'lt IllHI H~stlciatl'd COlllplWil'S fur cxpcrill1C'ntlll lah­
ol'alul',\' lIS(' ollly "hel'(' Ill) (,'OIlIIllC'I'cial fcalul'cs lire ill\ohl.'t'1. Pl'i<.'c dt)(·~

lIot indurl(' I.>altcri(,s 01' Luhcs.

TYlll' ..J.l:3 BC'at-Fn'qul'lIt'Y Os(,illafol',., .. , , ~;:n().(lO

Dimensiulls 1~u x 8" x :lO". \\"(light. :l51~ Ills,

('u:It, \\\lj'(!: OU(;.\:X,

TYI'E 3Rt IIAOIO.FHEQIfENCY () ·CILL.\TOH

.\ ~IllIl)J 1':Ic1io-fl'('Clut:lu'y nscillator ha:-. a \\ide l'all::''C of u:o;cfulll(,''''''
in the tllhol':ltol'Y. FCII' 1lIl1Xilll1l1ll utilit.,- 8tH:h an insll'U1tlcnt must havl'
a "'ide fl'C<{tI('IH'y l'IlUg'C ami h,' n,'adily portahll'. The Type :J -l Hadin
l"l'Nlucncy Oscillator has IK'('II designed to tlleel tll('SC l'('quil'elll('nts.

I 90 1
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'l'hi" olil'illlllor is llf tilt' I'lu;.!-ill coil type:', Tilt, ntllA'(' mltY Ill' ex­
It:ndl'C! [null 1:') to ;30.000 llll.:t(, .... b.,' 1I1t'HII" uf llilll' (·uiLs..\ .... illgl(' l'X­
lHlJ tube i') lI'll'(l which p('nllit~ all entil'l"Y ....l'Il·(·I,)11lailll'c1 ill;o.t1'UIlICIlt. .\.

platt' milli'lllllllCt<.'., i:. I'royid,·d It> illllit,;tll' os<:illatioll.
The Type 384 Harlio-J:rl'(IUl'IICY O;'l'ilJator IlIH." he U::tl'C! a,; 11 IHIW('I'

_\)un'(' ill hi~h·fl·('(lllCIH:." 11I(':tsun·nU'Illz.. of coil:,; a IIII cOllcll'lb.C'I's. Illput

It'I'lIIilllt!" HI'(' l'rt}\'iclctl ~o lhat It hcar-fr('(luclll'," oscillator lIIay he llsed

, ... II 1lIIxlulatlll'.

TIll' Typl' :lS.J. Hadio-F'r(-'tluclll'y O!!l'illatUl' is IIlso n:Hdily uc.luph.,<l
til" 1I')(' 11:-- the auxiliary oscillator I"Ctluin.'(1 ill cOlljUlldioll with tl\(' '1'."1)('

:,ti:l Piczo-ElcC'lric Oscillator whcli llsing hannollil'~ uf lite plate fl'l.'(!Ul:IICY
101' th(' ('nlihl"lliioll of f'"('(IU{'lll','" standards. l)ri('(' do('~ 1101 illcilldl' tuhes
01' 1m t teries.

Type :3S-J- Hadio-1"I'l,'(jUCllcy Q ..cillator, wilhout l"C):J'L" .. ", _, .. ":tOO.OO

Diml'llsions 1M".'Ii: HI/' x Hl~". \\,('ight l:J 'lis.
Code \\'onl: OJ)lL·:\1.

The folluwillg' coils arc available fUI' lise willi Ihe Type :J -l Hadio-­
!"l"l'qll<: 11 CY 0 ~l' i1111 t 0 I' :

I'!Jpr If(f lIyl: 'Uell' Il"n,.(l !'ril'C

;~8 ~-A 15-:10 ~\fcl cn~ J I.IZEL $:l.00
:l 4-11 :lO-80 :\1<:lcl's IIE.I\\' :l.OO
:J!S·t-C 70-200 .\I(,I('I'S IIEI.OT ;j.OO
;j8'~-n 1DO-575 .\I(,ten; 11 EI10:-; :1.00
:jM'~-E ,ju.5-l.iOO \let<.'l's IIILL\' 4.00
a8·I-F 1.700-4.400 .\ I ('(('I'~ I II:-;:-;Y 'kOO
:18,~-(; 4.400-12.000 ;\lc,tt'j'Jo, IIO.IIl\' 5.00
atiHI 12.(lO(}-:JO.(J(}O ~r{-'tL'I'S IIOI.L\' 8 ..50
ati·I-1) 8 200-000 .\Iclcr'i 1I0IlilY 4JiO
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TYPE '103 STAi'iOARO·SIG.'<AL GE.'<ERATOR

.\ g'c'IlCl'atur of known 1'lldi<J-fl'l'quc'llt:y \'()llagc IHI;; U 111ll11hcr or
applicaliolls ill the IC':-\Iillg' of l'(,(,(,.,jvcn; :lilt! in tile IlIcusul'cmenl of field
~t l'l.'ngl It hy cOll1lmrison lI1cllHltb. '1'11(' :reIlCl'" tor should ue \'n I'illhlc
ill n)llagc 0"('1' a wide l'lItlg' • and l'iO lhol'oughly I'hicldcd thi\t no exlel'nal
field is:;cl lip. The Typl' ·wa StandHl'lI-Signal GCllCl'lIhw hils II range (If
1 to 200,000 llliCl'o\'olts. which is sulli<'icnl for n\l~a.'HIl'l·IllCllt of th,' l'IO~!

sl..:t1::,ilin.: type or 1'(>('('1\'('1' IHlW H\'llilahll'.
The Type 40;) Slalldllrd-Sig-nlll (-;ctlcralol' cOllsisls uf a I'lldio-fn­

qU{'lIc'y lh;cillulur with lixc·d I'.'('qtl('tlt'y 1l1otlulrttiOll uy lUCHI1S of it sdf
('olllHim·d <ludio o:;cilllllol', lind a ('lllilwHtc'c1 atl('lLlIHtol'.

III addition 10 tli' kst.: uf !'('('cin:'I'-g-llin lll<:asu!'C'lIll:11ls, the: sign:1I
gl'l1Nalol' 111ll." he used for fil'ld·sll'l'nglh IlICltl<i\lI'CIl1C:llt uy cOll1pul'isUIl
!lll,thod";l 1'01' gHin Illl'aSUrCIlIl.'IlI,:; on l"urlio-fr l!m:llcy alllplificl'S, 1'01' lll(;ll~

un'\llcnl of ddt"ctol' dl<\rlldc .. i:;ti{"~. HlId or Ih" comhined char;l(:lcril"ti{" ...
of ddeclol' ane! <.ludi() :l III pI ifll'l'.

The Type ,W0 StHlldnl'c1-SiJ{lIHl GplIl'r:dfll' is (It-signed fol' usc "illl
l.'xlcrllul unshiclded ballcl'ics, Ullt! exl'rlwl modulatioll whl're ,'arillblc fl'~'

f1ucncy ll10dulatiull is desired f()l' (idl'lily le~l~, Tu this end the leads La lilt,

h:dl<-ry tennimds Ilnd to lhe exterllul 1l1o(htlalion tel'minals tire Cfluippcd
wilh filters ",!lith cOllflllC the I'lldio fl'Cq\lCllcy enLin::ly within thc instru­
lllent. The leads tn the llll~tt'rs lIli the pllnd are also fillcl'C'd. c1iminulillg

I !l~ I
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III(' m'{·(' .. ~il." (CII" .,cn.'t.'lIillJ,:' tllC (nlllls uf 1l1l'1t·r... 'I'll<' u",{'illator I.'on..'r:' :t

1I'('CIUl'IIt'.'" rall;"'r<' of :100 to 1.j()O kilnl·.HIl' .... Till nlCl:u+I'I'('(IUl'IH:y 1II11put i~

plt~ ...(·d tlll'l)ll1-!h 1111 nltl'l1ualur to Ihe IHlt}lut lel'llliull!'" ,iI Ihe 1I1'1'('l' right
(s t' pholo,!{l'aph). The aUcnualol' is (,tHllrul1('(! hy h\u knobs. '['he first
HI tht·S('. ('ulIlrnllillg IhC' lllultipli<:l'. e1UlllJ..rt.>l'o the uullH,l ill dec'adc :-le'p,,;

101" a gi,'clI r:Hliu-(I'('lIUl'IH'Y C111T('nl. The "t'c.'lUlIl kllulJ. c'.'olltrolling the
oUlpul /'I(,:tll'. I'nl\idc's It continuous '-:u'ildiolt uf tile output "olta c.
jll'OpOrliUIlIlI tu 111(· scale di,'ision.s al 1111." Hilt.' ,,,IUl' of nt(lio-fn.'f)ucllt.'."
cuncnt for 1111." g-in"l1 point of the lllultil'licl' s(·alc. The ruilio-frC<lucllr.'"
('unclIl input 10 1I\(' llth:llunlOI" i~ indi('/II(,c! hy n tIlCl'lHal in:;tnllnenl,
the din'c1-clIlTclIl gnlvHllollletcl' of whil,:h is lI\olllll1,'d Clli the front pand
1l1l1l'kC'd H.\DIO (TnRE~T. .\ ClIl"I'l'lIt calilH'ltiioll i~ pl'o\'ided f'\I"

this illslnulI('nl, The oSl'illatol" and pol('lIliullIC'lel' nrc Ihol'otlghl.r shielded.
('he IIlllximUllI ('1'1'1)1' of \'oltuge ratio in the ldtCIlUllhH' is 4f't,

'I'll(' ~iglHd gt'lICl'alol' is pl'(I\'irled with IlI1 inlcl'Illll Itlldio oscillt~tor

II hi(,1J llltlllulllll'S Ill<' radio-fl'cql1Cllcy sigl1al al 1,00 (',nll.:s, The 1l10dlllutin~

\'Ollllg<' is illlI11'('SSNI lICI'OSS a tl'llllSfnrlller Willtlill1-' ill :';('I'iNI wilh the lolal
pllll<..' IlUlln." HIIlI till' plalc ('il'cuit Df Ihl' nuliu-frcqlll'licy ost:illatol', 'l'1J(~'

l'oot-Jllt'llll.S(llIlll'C \'/lltlL' of this \'oltllg(' is indi"III('d on II t1U'I'tu:t1 \'oltmcfcl'
the dil't,t'!-l'urn.'nl g'nh'llnUlIldcl' of whidl, clIlilJt'ltll'<! ill l'Uut-mcnn-squlIl'c
\'nlls, i:; mounted ill the front pllllel. This \'01l1l1('ll'I' indi<:nl(' the 1l1l(ii(l­
fl'<''qUl'llt'Y \U!lllgl' iIllJlI'<"ssed 011 the o<:(,illulul' \Iillt citlwl' intCl'lHlI 01'
(·'\':tl'l'nul llIo(lulldiull whidl llIay he \-al'il'Cl hy IIIl'llllS tlr IIIl' klloh markl.'C.l
IIODt·I.,1 '1'1 0:\.

'1'11(, Type W:J Standard-Signal G('ll<"l'HIIII' io; IIpl'li,:'<! lu the lllCUSUI'l'­
llll'ul of U\'<"I'-:t11 dl:Il'adC'l'islics or radio r<,,('(·i\<.'I'1'> ill lI('C'UI'CIaIlC(, wilh the
,'ol1\-cnliolllll H...Sllllll'lillll Ihllt the cfr('d~ of II \\:1\-(' fidel upon nil exposed

1111('111111 01' Inul' or kno\\ 11 constant:; ilia.'" he ...illlulntN! ill all I'cspects by

r93 1
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the illl..odu(·liull into 111(' r('(,(·j"cl" of II I.;II0wII lUt"lllly-gcncnttc-(1 nlllill

\·olta~('. throu~h a local ("dullllny") antcllna 01' coil :leri:11 ha\'ing- the ~allU

(>llllstHlits at the opcmlillg fl'CfltlCllcy. This signal gCIl<:r"lur is pllr~

ticulady adul,tc"d for tl:-C willI lwll'lllill-opc::ratcd )"{'(.'ci"crs. in \\!lit:h
the (ildol' for conversion of the lucal sigllal in microvolts to all et"lui"ulcnl
field strength j;,; sill1ply " length (II' ··efre(·ti,'c heigh!." Bowen'l". hy liSt

of a suitahlc ('uil-('OIl\'Crsioll rador the gClll'ralor may be used to lll(a:::l1I'\'

sels operated with II ('oil Herial. for the connntional IlICtlSltrClIlellts of

sl'llsiti\'ily, scketi"ily lIml fidelity. two additional pit'Ccs of ('(Iuipnll'lll an
required ill addition to the :,ig"IHd gell rato .. : (1) lund /lel,jlll circuit:
(:l) 1'1.'~ci\·C'r~oHt]Hlt Illl·ll;r COlll]lrisillg:1 I'c... i~lall(>C [Wid of II llHlgllitude 11]1­

pmprinlc to lhe (ltdI'll! tuhe of Ihe rCl.'ci\'(·1' Ulltle .. test. tO~('lhc'r wilh 1\

tlll'rlllal llletC'r for 1l1~'al;;urillg the audio curl'C'lIt ill thC' IOild. Ill' Il \'HClllllll
ttll)(' \'0111l1('IC'1" rnl' mCllslll'illg thc \'()Itll~e 1tf.:I·OSS Ihe ItMd. Both of L1ll':'/'
illslnllllel1t~ Call Ill' easily HSSl'lllhlc'd fl'om stHmlanl lallol'atol'Y <'Cjuijllm'nt.
II i~ 1·(TOlllIlll.'ndt·d thal IIll' I't..·su!ts of ..c:<-'ci\'('1' lllC'llsurCllll.·nts all he C'x­
I'rC'.'i:otl'tl ill h:l'lll:- (lr lllit· ..m'o!ls illJllll III the' luelll :lllll'una ('ircuit II) yield
"SIU'lIlal Sigll ..d" outpul frolll the ITl.'l'i\('I· :Il difl'crcnt audio lind l':ulin
fn'il"cllt:ic·.... un and oj}' n.·:'UIi:Illl.'l'. Tile tnun'lIlion:tI \:t)II(' (01' '"SurmaI
SigilliI" is .jO llIilli\\atb in ;t load nf frlllll "l000 tu nooo uhll1:-. '1'1](' }"t.­

\iiiOCd "H('IIurl of SUh('Ollllllitll,(' un Hcn·i\·illg Sets" uf the' TIISlitutl' 1)1

Hatlin Engilw{'I'''', :t ('upy uf whit·h may til' uhlaillt'il frlllll lIlt' Sl't'ldal',\
Ill' tht: IIIl'ititul<.:. l"(lntllill1'l d<:tllil,.; of a sllii:th)~ tccllllillllC in lUakil1~ tIJC"l'>l

ll11'a ... \ll'l'IlWIlI s by lUC'nlls or a :ji~na1 g'(:IWI'a lu ...
The· cntin' ill:otlrllllll,.·lli iii Ihol"Oll,g-hly ,.;hidrll'd, lind ('xlcrll:l] lends an

fill('(1 wilh fill(;I" .... Th... shiddill;!{ i:- Jillfli('i('l1lly cOlllplelc so ih:d Ihl.· T.\'!JL­
.H):J SlandHI'd-Siglllll (;l.:lll·l'III01· lIIay Ill' lI:,c.'d rill" !c,.;ts or 1lllShiddNI I'l'­

(·l'I\·(.'I'I:< .

•\ ('0111111<:'1.: ,.;cl of tlll~'Hdillg inslru(·tiuIIS H("('UIllI'HlIic:'! tIll' g'('lll'l"lltCll".

l.it·C'11SCL! undcr !):tIC'llt So. 1.Jl:3,1.~!J rur lall(1mlol-y ll:i{" 11111\' whl'l'l
Iltl h" .. inc,.;s f('ahlrl'iiO Ill'!: il1\'()[\'('(J.

'1"YI'(' W:3 Stanclllrd-Sit(lIHI (;(·II<:'l"alol".,.""." .. , _ .$(jOO,OO

D· . ]\.ll 1/ ]'~1 /I ~".1ll1l'I\SIIlIl;oo; o:? x _ ~ x 0

('odl' \,"onl: ~(,,\I.Y,

I !)~ I



METERS

.\ spcciuli1.M lypt· fir meter is 1"('(luirc:<! (01' usc in til .... COlllllllHlicatiolts

Inboratory. ..\Ich meters lllust opcntll' wilhulll gn..':\l errol' o\"(~r wide
I ..Ctluclley l'IlIlg'CS. rcdllill r('quin>U1(,III~ c1elll/lllel a \UltlllCh~I' with an
IIltinilc input I'CSistHI\{·C.

TYPE 126-.-\ TIIEII~1I0i'iIC VOLTMETEII

Till: ntt'UUIl) lubl.' lends itself p;trLit.·ulal'ly well (01' 1I:,(,.' 1\:<0 It \'ulllll(,'ter
\,hcn' 110 Clll'l'tlll lIIay he 11IkcIl hy thl' illstnlllll'lIl. This is hl'C'HIlSC the
grici-fil;\llll·nt ill1l'{·c1HIlt:(' of a tube. is pmdic:nlly illfinitl' until "cry high
fl'l:lllll·lll·jC'S lIrl.' rCHchl.'fl. liS long ns Ihe grid is lllHilllllilll'd lll'g'lllin'. .\

1l11lllhl'r of \'I)!tlllcll'l'N hltn' heell <!c·\'c!opl.'d 1l1llkillg' use Ill' lhl' \'IlCUllIll luhe.
IllIl k\\' art: Ctl1ll111l'l"cilllly H\'ailablc.

The 'J'Yl'l' ·~i()·J\ Thermionic \"011111('1('1' J!u:,s<'ssc,..; Sl'\'l"'ltl fClIlIll'l':O; not
Ilsual in sud, iniooII'1I1l1l'IlI~. ,\11 <,xlc1'1I111 l'i"Cllib; hll\'C' ""....'11 dill1inalcd,
TIl{' ::.ingll' hath'l'." 1''''(\Uil'l.-,d is cunf.lill,,'(1 ill II cOl1ll'Hl'hm,.ll \\ith Ihe instru­
!lIen I t'ast', Th(' ulll." zero acljustlllclll n.1Iuin..'f1 i:s Illade \\ilh /I l'hl'o:-oIHI

IUUUIIICfI in til(' ('ll:O<C', 'J'hil'i single !'!I('(I ..dal IIdjll~tlll('nl (.'ClIIII'ol .. till' tilHlIll'nt
('111"1'("111. g'l'i(1 hiltS and 1'1111(' \'oltah't' ~illlllltan(·oll:"ol."and is llIacil' It." Sl'llil1g'
the mcler I'Uillll'l' tn 1.('I'f), Till' ill..;trullI"'1l1 i.. 111("11 flin'd n:lulillg', The
\'ultllll'h'I' It:l'Il1illal~ 1I1l1:.! Ix- do...~IIIII'{lu~h It din'l'l-('urI'l'nl palh sudl ;t ... ;t

II('astll'ill~ l'oil CII' It ~I'itl leak Uhl'U this st'ltill~ i.. Illllcll',

III lit.., T."l'l' 4:W-.\ Tllcl'lIlionil' \"01 1III(,ICI', 111(' pl:t1l'-fillllllCllt n.'llist­
'II('C or It t1l1'l'C.'-t,ll'lIll'lll lul>c is Ul'ro :1:"0 C)lll' IInll or 11t(> hl'idgc dl'..'uil shown
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ht:l(}\\. The YHllle of lili:o; rC'si~lallt'c is g'1'C'utl.r dHtII~l.:d a:-- :l rc·sulL nl
changl'''' ill the grid potential c;'Hlsl-'C1 by tlw IllcuSl1l'cci "ullage \\hil'h i.., illl
!ll'('''''l'fl bl'!\\c('11 grid ;'lll(! filament. The: ('urn..'111 llnw thrnugh lIH' lllil'!'O

allunl'tel' \\hich rC'~lllts (rom Ihe unhalancl' of t1u.' hrjtlgc is a 1ll1·:t:'UI1~ HI
th \'{)lIaw: illlpn':,s(>(1. .\ single b;lttcry ",upl'lil'" all ,ollage 1"l'tluircl1Il.:1I1

,

MIGrUntlmR

Rp
RHEO.

BATTERY C
+

or tIl{' ntClIUllI lullt'. suitable rcsi~lol"S dividing' til", lolal "ollage (hop Iw
lwc('l1 g,'id. filament fwd plntc. It will be oIJSl'l'\'('c1 lhnt the plnlc vollugt·
is illlpn'S!;l'd neros!) Hie lwidgc Illlri COITcsponds 10 the cXl'ilillg' voltng'c 01"
IhL' Il •.;ual \Vhen tslolli..' bridge. ..-\ II the resist nll('('$ cxnpt Ill(' l'hcoslu l lIl't'

1'l'1'1l111I1ClltJy udjllsh.'d HI lite lime the meler is cHlibnlled, 'rile I'csislnlll'l''''
an.' J<t() l'c1alcd thal lhe luue is worked Ill'lll' tl1<.' 10'\('1' bend of Ule grid
\'OltllJ..rC:-pl a I(:-ell r rClil ell n rae lcris tic,

"'hell an allCl'lwtill" voltaf'c is illlpn:'~ ...cd Ul'rO~S the lcnllin;:t!.l' uf 1111
meter, the: lIcgali,'c loops HI'C slippressl'!l. lIw llleteT gi"illg all illdic"lilll
}lwporliollltl to n ,'"llIc belween thc Average and cfl'ccli,'c ndues of till'
"'Il'l', Till' clllihl'atioll is made against l'oot~lllcall~sq\lHn.' values of ,l
sillllsoidlll \l'a\'e,

The' Type '~2()-,\ Thermionic "olll1ll'I('1' USt'!'> a luhe of low filullICli
cOno;;tllllptioll alld 1'(''luil'C's only 22,5 "olts, pltl'C is pl'o\'idcd in lhe inslnl
IllC.'I1l ('11.:)(.' to Ilccolllllloclaic lwu :li"j-\'oll hatlc~I'ie:; connected in pUl'ulk
PI'(t\-i:.-iclIl is also made fOI' connecting an ",'.xl I'llal batte!'y,

l'nder usual conditions UIC calihratioll will I~ IIIltintaincd to withl
0,:')1";' up 10 about 1000 houl':;~ at which lime.' til' inslrum('nl !ihoulcl hc rt
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t\l r1H.C I to tltl' (lldory for a 11(-\\ halX' 11m) rccnJihrlltiull. The Wl\\'e-(OI'IIl

errol' i" :-ligltt. .\ 20 r ,. third h.lnllllllic· ill lite W/l\'C I'ru<!u('cs un elTOl' of
Imt o.... r( ill til\;" IllI.:h:l" I·ending. The mell'" is l·:drcllld." l'cilistnnl to OYCI'­

\·oll:l!{c.'. 50 \'Olls llIlly be llulI'lcnlllrily imlH'c1't~l'(l 011 thl.: a-~'f}1t me-ter
\\ ith ut Cblllllg "

]'lll' \'ollflgC cnlibntliol1 is l'c1iniJlc m'e!" lile I'Jllin' Hudio~rl·('(IUClll·."

!'(lIlgC. The frcqllcll<:y crror is less tllIlll :,tr'r of full iH'ltlC fit 20 kilocycles
lind less Ullin :3r~ al :300 kilocycles. The calihrution is noL rcliltblc at
Ilrnlldl'Hsl Hnd highe,' radio f''<'Cjllcncil's HlIhou~h the metel' is useful
at sw"..h fn'CjIlCll(;ies IlS A resonance indic'llIOl' 01' (Ul' \'oltllgc cOlllpllrisol15.

The 1l1('!cr is conlltinC'f1 in H w:dnut case willI Imllt'r." C'olUpHl"t!m.'I\t.

rile price includes lube uut not the hallel·.".

1 ql( +:Ui-.\ Thermionic \"oltlUcLer. llauh'C o-a ,·oU:; $160.00

Dimensions 0Il x 71,-l"x10 1 1". \Veighl11Ibs.

Code Wo,·d: ·EIlL")1.

TYPE 189 POINTEIl GALVA 'OMETEIl

~I(),.. t Illbtll'altwic:\ n"Cluirl' II I'Uggl,(1. $cll~ili,('. I,urtlthlc ill~lI'llllll,\llt

101' L1.l' mCIl!-lIl'{'lllent' of l'lll'I'ellls of the ol'del" of 10 to 1000 lIIinOlllllpcres.
The Tyl'l' J8n J'oillh'r Gaivilllollleter is ItdHptc<1 for just such sCI'\·ic.-c.

Tllis illllll'UlllC'lIt is of the D'.\ ..~utl\'HI 1."1'(" USill~ the stl'ltinet! 5t1spcn­
'IOn \l'hit'll p('nnif:-: til' gn·;th'l· ""cllsiti\'ily tllllll til\.' "inl! t,rlll' find

I !J7 1
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n..'quircs 110 leveling. The coil is woulld 011 It d'lIllpillg' f"nn alJd adjusled
to bring the coil undel' critical damping. The cOlltilruetiUlI i.:, such us tu
allow It sufe dCllnlnCC between the coil.und lhe shocs of the mag-Ilet pole:'!.
thus IJrC\'clIling inLcrfcrclu'c fl'OIll chance lint 01' du 1 padiclcs.

The suspension is of phosphor hrollzc rolled into a thin strip. Tlu'
spring' Sllppul't fOI' the ,suspension is such u to t:tkc up allY or(lillll",'
shocks withuut danger of sll'uining 0.' snapping the :O>llsl'cn:;iuu. Thi:­
type of cOlIslrucliuu. together with the llatul'a) properties of the plw,",
phol' bronze slrip. in:H1rc a rcasonnbly Shlhlc 'lero. 'fhe gal\':ulolltl"h'r
poinlc)' is fiLted willi il zero adjustlllent. and u c1:llHp.

lls combination of podflhility Hnd sensiti\'ily make lhi:'i instnllll('111
Il\'ailuule fat' a wide \'Ilriely of uses, rung-ing from indicating- n bridg'\'
Imlnnee to the IU(';\SUrClllcnt of radio sigllal str'llgth \\ hell ust..d with a

suitahle rcditl~r, Th(' dearly drawlI thr('(l-inch ('ale llIak(· ... Ihe rcaning
of lite instnllHenl v t'y casy,

The e.·ll"'\.' is til' polished ,\almlt Hnd the metal Pltl'l~ an' nickel plated,
.\ cOIl'·C'lli(.·nl leathl'r cltlT,,-iug l<ob-ap i<.: provided.

'1'Yl'l'

~-\ 1111 rox illllt h'
·\llj>ruxiHl:lI<: ) I ic rll:lll11It'I'(.'''

Z,no Hcsistullce full 8CHIe.·

Left 10 Ohms 1.,)()
Cell t re 10 Ohl1l~ 7.3
I.eI'I 100 Ohm:; 1;0

C lit rc 100 Ohms 1,)

Left 'WOO Ohllls 10

Code \\'unl

L" _n .n '3" ",-,lze tl S;) x. 7~ .

TYI'E 127 AND TYPE 170 1I0T-WIIIE METEIl

.\11 instnllllcnl for the ml'HSUI'CIlH:1It of cUlTcnls III high frcqucll{·j"...
Illll~t han.: ils inductance and capacitullce k pt a8 iHlIfdl Ul) possihl\"
High impedance would caUoSe til(.> rc:tdings to "IlI','" \\'ith fr('(jm·lIc,'". Fill

lIIall." mrlio-fn·qllt:'lIcy 1I1CnSlIl'('IlICllb tl oSuilahly d('~i~tI(-(1 hol-wir{' Hlll­

11II:lcl' has the nCCC$SllI'y chal'ndcristi<.°S' which particularly adapt it III
lhis wOl'k, I I shnllld, howcn:~I', he )·C{·Olrnil.cd lhat il hut-wire :lllltlwk

~

is inhcrell'ly Ics~ Ill'curatc tllllll the ammeters of tit\.' Iluwillg-looil IYIIt
\\ hiclt of cnlln~l' urc Ullsuittthic fol' 1llC:bUI'il1~ clllTcnl at high f.·('<.IUCl1cil· ...
III the Types 11; nnd 170 flol-\\'irc :\Ietcr.. CltI'efttl dc~iA'1l lind {!ood wuri­

1ll111l"ltip Itll\ ' pmcItH:<."C1 il1strUIll('lIt~ which urc dcl'lric.'nlly IUlll me{'hallie

I !IX I



Gf;.Yf;II.IL 11.1/)/0 CO.l/l'.I.\'1"

,tlly good. l'ugg II lUlli l'eliahlc. These Illt:'lcr:.. particularly the gakHlIolll·

etc!' type. which is the i50-llIilti:llIlI'CI'C size 1Il1calibrutcd. nrc lIs«1 \'cl'Y
exlellsi\'cly in Wa\'Clllctcrs llnd similar ui'icillnting c.:ircuil:; fol' dclcl'lllining
the rCSUll1UIC(' poin!. The Type 127 Ilol-\\'irc i\lch.'l·s HI"C used c:dcllsi,·c1.v

for measuring the radiutioll, fil:lllICllt ami plntc currents in experimental
contililiOUS-\\'It\'C transmitting statiolls. The Type 170 Ilot-\\'ire :\Ietcrs
IlH\'C found 11 wide lise outside of the l'lldio field. They arc used liS tnl11s­
leI' instnllll\cnts ill gellcnllor testing nnd SilllilJll' work.

The eqmmlillg' ship ill lhese meters is of thin pllltil1\11l1, ill In'dcl' to
IJI'c\'cnt oxirl"tioll. II is so proportioned Uwt it works I\t n luw temper­
ature and is of 10\\' resistantc, These are two hirrhh' dcsimbl fel\tures,o .

"illlCC the fUl'llIel' pl'l'mils I'casonnhlc U\'crlilllding without bUI'lling out.
/lnff the lalter lllillilllizcs tlte 1(ISSeS,

The type nf multiplying udiull j;. slu'h that a 1I101'l' lllliff)l'Il1 "'calc
II) ohtained 1I11111 \\itl, IllallY hot-wil'(l meters, Thc,..l' lIwlet's ha\'(l uccn

COlT 'c.:tl'il 1'01' telllperature 50 that thc.'rc i:, ,"cry little shift lIl' 7.('1'0, .\11)'

necessary currection may he lllHdc hy ndju<,ting a kllUl'lcd $CI'C\\', This
type of jn~tl'lllllclli i.. l'<lually ,H'elll'ale 011 tlil'eel or allcrllllting ('uncnt
r)f flny frl>fIUClIl'y.

These ill .. tl'lllll4.'III~ arc made ill two gl.'lIcr:t1 517.(';0. 1'lu.' TYlJ 127
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Pric'l'
$:20.00

20.00
:W.OO
20.011
20.00
:L0.00
20.00
20.00
20.00
20.00

Ilot-\\"irc Melel' is the smaller. or thnx'-il1l:h size. nnel is lllade in tlmo,­

typc~. portable, front-nr-hotll"d l1Iol1l11il1g Hllci tlush mounling. The Typ.

170 Ilnl-\Yil'c l\letcl' is the' large size' :Int! is IlHtcl<.' ollly in til(:' l'ortallh.

type. It is 1110\lnl('(1 ill it polished walnut case :tnd littc·d \I'illt a t:lrn

Ill:! sl rap.
The Type ]70 meters arC' nlUde ill the si'l.cS listed helow.

H;IIl~\' RcsblalWl' Coile Wort! Cl.I:oc

100 ,rillinlllpcrcS 31.0 Oln", ~:XLI.T Portnblo
250 i\Jilli:1mpcrcs (j.8 Ohlll~ ErOKG Porlaul<.'
500 ~lilli:HlIpcrcs :1.4 Ohlll.i' EX ACT ]"lortaulc

1 .\mpcl'c J.2 Ohm..; EXCEL -Podnhlc
.., .\nlf)('rl's n.."):} Ohm:; EX EH'l' Podahlc
:~ ...-\ IlIPCI'CS 0.:1 Olnus EX1I.E J"lod able
:) .\Illpcr(·~ O.l(j Ohlll~ EXIST Porlahlc

10 AlIlpl.'n's 0.0 Ohl1l:-< EX PEL J'urlablc
20 .\mpcl'(·~ 0,0+ Ohms EX-TIL\ Jlodnulc

Gah'Hllomdn 4,4 Ohms ETHEll Podabl~

Dimellsiolls ..j.:~n x .;" x ;Ph". ""eight 16 oz.

TYPE 127- ~ TYPE 127·13 TYPE l27·C

Ii.·i"
ii,.'jtl
6.,;0
.;.~.i

1'rit't­
~{i,!,'1

Ii.,ill

li.,;l'
(i ,jll

'10'1'( )it
..\ll',\1 .\1 Y
..\1l':{TY
,\I(rn'()

('otll' WOrt!
.'ll"(;(;Y
..\10('11.\
,'IDGl'l.
.\101..\ I{

Dillll'nsiull" :i":.. 3:'1 IN X I';:"
Wl"i,!!ht ~ 01..

I'ric'('
I)otll T~ pc...

:,6,f14'1
ti,t)O

';.00
lUlU
tWII
(i, ()ll

•.00
li,OO
.;,.5

Typl' 1:!7- \ '1'.\ pc' I:!'-B
10'111,,11 )'lollntill!! Frt)IlI-(lf-BQ;Ircl

('ode' Wonl' (',,11c- "'or!!
)IED\1. )1.\\'01{
.\IEH('Y .\1.\1> UI
.\11·:U IT )1.\,IOR
.\1i'~UHY )1.\~OB

.\11~I·S )11:-;'1','

.'lI~()lt )1.\ I'Ll':
)II~I.\I .3I.\TI:\"
.\II:\":\" Y )1.\:\ 1.\1
..\I1TEH )1.\(jIC

Dirrlcnsiuns :In x 11/;:"

Weight 9';: CIl'..

The l·H.'iC of the Typl·l:tr-.\ :\Il'!l'r i;:; dil·-t':u.l ",illl hint,\.. j:IJ)Il11 (ini:,ll
Thc' ('aSl'~ or IIll: TypC's l~j'-B ll11rl12i'-(' :'IlL,tel's Hl'(' of moulded hakclitl'

TY1'l'117-C
I'orlahlc

1l:1I1~1'

lltH )lilli'llIlIH.:rt''';
:!,iO :\litliillllpl'I'c'"
fino )lillirlll'J1I'n... "i

1 ,\It'lWrl'
I ..j \llllll'n'~

:?Jj .\III1'Crf·s
;'j .\uIJll""rl·:­

If) \ltlJwn·...
( ;:tI\"1U1/lllld{'r

[1001
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TYI'E 2117 OlltECT·HE \01 ·G 0111\1\1 ETElt

Then.' afC llHtll.r occasions ill l:tuoratol'ic~, ~nil'c 1'ltatioll'" lWei fac­
100'i .." "lwl"(:' ;11I "I'proximate llIellSlIn'lll('nl of rL:~istulH·t· i!oi rl·quin.·d. The
TY)Jl' :l~i Din'd-lh'lltJillg Ollllllu:l..'r is c!C.'Siglll·d (til' the lluid.. (ll'l~nllil1;l­

ion uf l"C"i"tHlIl'l' \\ 1ll'I'C all 'IPIJrtl~ill1at • \ llluc iii ,,>uflkit'lll.
Thl.' Typc :lSi Dil'l,:(·t-]l:,,:adillg Ohmmeter l.'un~i~t.:l of It ballcl'.' and

lIIelt'" ill >,cl'il'" \\ilh a I'l'1'li .. lJtll(:<:, "hit,1I IU'utc:ds lhl' llll'll' .. frum t1al)Ht~L:

lit "hnrl (,i"l'ui!. and 1l1.~O l)1'()\idl'~ It I.l'I'U nrljllslllll·lli. The dial is cali­
brnh'd dirct'lly ill olllus. Clip lead::- IIrc provided (tH' c..'ouvcnicllcc ill
('Olllll:ctilig the illslrullll'lll 101111..' tll'vit'C lu 1)1' l1l\.·ll~urcd,

One of the gn'atl.'st usc,.'s of thi~ Ohlllllll:lcr is the dtl:('killg of appltt":tlu~

and tl'acing of Cil·cuils. Its indica lion of the nclultl l'csishtncc of the
circuillllUh~ tile ohmllleter llsdul \\'hen the bullel'y IIl1d lclcphollc 11lcthod
of InH;illg" circuits is of little usc. This fculul'C 11I1lkes it possible to deled
IIOt olily upel1 lIlId shol'l Cil'l.'~lils. bllt nl.-:11 \\'I'Ulig ClJl111CCtiollS,

Jkfore usillg the OhllllllctCI'. Ihe Z(:I'O .should he dlel,ked by connecl­
ing the terillilll.lls togelhcl", The knoh should then be adjusted until tile
mele.' 11l.'ctI1e I"cgisll'rs zto'r!) rcsist:U1Cl' ( ..!Iorl cin'uil), The shorl-cin:uiting
(:oJlllccliulI is lIll'l! I'CIl1I}H,d and tilt: I1ldcl' is ready f01" ll~C. If the llIdcr is
to h(, :sllippcd or slun'<.l fll!' .1 cOllsidl'l'alJlc lenglh or lillie the lJallcl'y

should he I"cl1lo\'(.><1 to 1'I'("'ClIl possih1<: spillin,g' "ith I"bldtunt injul'.' to lite
cilbinct, ')I'i(,c i.nclucl\.'~ b:ttttl·Y.
Tyl'c 287-.\ Dil"(·d-lh·lulillg Ollllltnd 'I'. Han:..~ 0 to 5000 ohms" ,:'30.00

Code IYorel: O:\"IO:\".

1'yp4.: 2S7-B Dircct-Hl'Helillg' Olnlllllrtc:r, Bunge 0 to :lOOO ohms" .. :':30.00
Code IYonl: Oil IUT.

I)· . ('"'" ~:'''' II" 11-· It 01' Iblluc:nS10ns ), I x:) l x 'I! :!. ~Ig t ~.} s.

I 101 I
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TYI'E 330 FILTEl{ SECTIONS

EIl'dl'i{'1I1 filtcl'S an.' IIsl·d l'.xtclIsinly ill sludSillg the chllrndcrislics
of ('Ullllllllllicatioll ('(luilllll(,111 :Lnd ill the tnlllSlllil;:sion of electrical impulses
uf lIlultiple frl'Clu{,lU.'y such n~ speedI or lIlusil'. SlIt,1I filters (:oll~isl o(
4.:Hl'aeitlllll'(· :lIul illduct:t1IC(' Iwln,o,'ks so designcd tllltl they allow ccrlnill
fl'4..'1ll1f'1l(·j(·l' 1o pass IhrOllA'h t!l('!U rClldily whill' Itl Iii, same tilllC oUIt:.,
ft'('C!lll'lI('il'S IHe hi::!hly lltluillalcd. By the U!)C' of tilll~I':). for ill:tLlllll'C.

II t'OIll\losill' ~Olllld 1Illly u<> r1ivid{'d into sCH'rnl IUll'ls 01' fl (atilt in h.-It,
pltlltll' IIppa.'alus may h(: 1'C'lllt'r1i<:d hy IIth.'tll1l1ting' 01' I'llICillg clllphnsis 011

('l'rhdll I'll ngcs til' tlu' frequent·." sp<:cl rUIlI.

Filll'rloJ l1lay 11(' divirl d illln four gCIll:r:d c1H~sl.:s as fol1o\\'s:
(1) Lo\\,-plIss filh:rs whidl cuI ofl' 1111 fl'('qlll'lIcic·s alltwe II ddillih

PI'l'c!clc.' l·tlIi ned \. ;t1U(',

(:!) I Ii,gh-pass filtl'l'~ which cut on' 1~1I fn,1Iucll<:ics u low II pl'l­
l!t'lerlllilled \'aluC'.

(:3) llHllo-dimillnlioll tiItCI'S which cut Ollt nil fl'cqllclH:ies hctW(,(,1l

h\ 0 predl'tc.'I'lllineci nduC.'s.
(4-) lllll\d-I'as~ filkrs which cut oul all fl'cqucncil.:s bdow lhe: 10\\'l'l"

uur! nlln\' , lhe lIPI'CI' of tW(J predetermined \'/lluc·s.
Tln·... l' fOUl' dH~SC:;: of tilte:rs tall I.x: furmed ill It \uri,'I.'" of llclwork....

'iOIllC :--illlpl(· lind othen, IlIOI"(: cOlllplicatc'(l ill their .. tructure. FOI' II
thc'or<:til"al c1i,:,clll'i~ion of :>uch filter J1<:lu'orks till' n:adt.·I' is refcl"l'cd to lwu
tl:xts. 1l11llll,ly. "'l'rallsmi:'l'iiol1 tin'uib fOI" Td('pllllll(, ('oIllUlunicatinl\" h.\
K, . ,.JOhll:-UIl, ltnd "Electric \\"u\"('~ alld Osc'ililltiolls" I.>y G. "', Pi<:rc:C',

I 1O~ I
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All (·!l.:etl'il'al fill<'l" lllily (,ullsist t)f It sillgle netwo1'k (II' ilcdiolJ. 01' it
Illay he: l'C'lIrlcnd 11101'1.: dl'('diq: II,\' (:ulltllinillg s(:n;r:d I"Cl:l11T('lIt sl't:liollS

,ioill(·d ill ';l"j·jCS.

.Iu:: an aid to till' c:xpc.rilllcldl'l' who l!ci)in:::t til :;h.ldy the dlllrad('l'i.;lit,S

of ~ucb filtel's Ill' to W"C thell1 ill COl1111lllllicilHoil l·in:\li~s. tile Ht:lll'ral Hadio
Compauy hal' dC'q~loJl('d II SCI"il'li or .:;impl(· hi~h-IHlSS HIl.l low-pHSi' filter
il'dioll:i llllHlIll('d ill individual c;tScs. The high-pass filll'l':; tuk(. lite flll'll1

kliOWIl 11~ aT-type ....(,c1ivl). while the low-pas:.; filters lin: 1.:1l1l ..;ITUcI(:d ill

the form uf H TO section. ~

III order 10 dclcnninc till' 1.:lvdril:fd COllshllltS Ill" the l'lcllIl.:llls of sudl'
1l fillC:J" it i!' Ilt'l'L'SS<tI'.'" j"(J know hl"u thillgS: first , the de.<;il'cd {'III-oil' fr('­
qUL'IlCY ..F. Hnd ,";('COllel, what is kJWWl1 liS thc itl'mli\'c illljJcclllllcC Z uf tlie
('i'Tuit in II"hieh the filter iti to be pl:lced. Tilt' \·:ducs of clqmcitHllcC and
illdlld:lI11:t:: fM til(: hig-I'-pass tiItCJ' sediol1 lIlay thc'll Ill~ cotllplllcd (rum thc
('(IU" tions :

O.07V.')S
(', = --'--'-.,c.:.c-'-­

FZ FlIl';lfls

I,z=
O.O('!)58Z

F

whcI"e F is in cycles Jier se~olld. 1I11d Z Ihe iterative impedatlce in ohms,
J:'OI' the low-pass fill"I" we IHtVC Il similul' tllll 11 llCI' :

('1=
a.a183

Far:lIlsFZ

L 1 =
0.:31 ~az

H tlll'y'"
F

Uclo\\' is gi\'en II list of IJig-II-pass Ilud low-pass sl.:diollS ha'"il1g illlpC­
dal1cl.'s "llllldllnlizL'r1 at noo 01' (1(J00 uhms lWei ('ut-olr f,'c:tjuelH.:ics spc{'ified
liS 500.1 (JUO 01' ZO()() {'.n'les. 'l'lwse indi\'idual scdivlIS ;lre uuilt intu shicltl­
iug ll1clilllic CHIIS and ('Olnpl·isc a suitauly r!l.'siglwd IHll1illlltl,d con:' indud­
allce unit together willl t\l'O calibrated \1';'1:\ pllpC'!' ('olltlc'lIsers. ~·\n'y lI11IllUCI'

of simillll' 0)' dill'l'rcnt sections IIIH.'". uf COllI'Se. be joinC'd in sel'ics 10 ])1'OrlllCe
a lllull·i-sl.'etioll (illel'.

Till' t.'"l'{'~ listed 1'C'}ll'cs('111 llrhitrltl'ily l.'llOsell 1':lIuC'.s or impedance
lind cut-off frcqul'/ll.:y whit'll find l'ather C,:.;I(.'115;ve lISe ill pnll,til'c. 'rhe
GCllcrld Hadin Company spc'ci:dizl's in c{juipnlcllt of this sod. and similar
sc<'tiolll) h:t\"illg allY dt:sin:d <:ICcll'itill toM.tanl;') IlIlly lJe ohhilll'cJ on spcci;d
Qrt!c',' ,

r1m]
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T,vc :'\urHhcr
aao- \
:lac)-I:
:~jll·t'

a:~J·O

'<IQ-f.
:JaO-F
a:JO·l;
:J3(J·11
:~JO••J
~-..::

:}:J'I-I.
:tJll-~1

form
1.41\\ ·Pll .....

Ili.l!h-PII"'~

I.U\\ ·I'II~:-'

Ili~h·P;l!>~

1.0\\ 1':1 .....
Ili~h-PII

I.O\\-P;lS:-'

IIi1!h-I"I""
l.ll\\-P.,..~
III;=h-I·.' ...
l.ow·Pa......
IliE!h.l'n ...

Ilcrnli\ c
Illlp(·II:IIlI't·
ijOt) Ohlll~

lil)e) Ohm ...
(itJOU Ohll1'"
I;I)()(} OlllU!>

(iOO Olllll~

t)(111 Olllll!>
{II)!'U 011111'"
fiOUO 011111 ..

6Of1 011111.,
Cit)ll Ohlll.~

{iOOO Ohms
6l)()U OlllIh

l HI-nfl'
Fr\·quctJ(·.\

.')110 l·\('ln
,lOn ('\ dl·"
.'iOO (,\"dcs
.·hlll ('\ l'I{''l

11)1)11 l \-d('..
lOrN) t·\ c·I\· ...
IINIII C\-d('<;
10110 ('\ ,.\t ...
~>c)llli t'\dt· ...
:;"QUIl C\ dc· ...
:?tlOO C\ de...
:?tI(M) l'~dcs

CHII,· "'OId
FII:n:U(;()\'!'
FII:n:n(:IHI.
FI1:n:n:-iIIOE
1"1 1.'1' I': I(S I': \T
Vrl.TEHTO\J)
1··II.TEI()ll·~11

1·'11 ;n: It~IG:'\
VII:n:UI'II'E
1"11 :n:H 111':.\ I)
FILTEltlo·()t)T
1i"11.:n:1t I'ELI.
I"II~TEHW.\L"::

'1'YI'I' :l:HI Fill ..,!" ••••••••••••••••••••••••••••••••••• , ••• :--1:l.00

TYPE 355 AMPLlFIEH TEST SET

The widl'sprc'lId illlcrc:st in 1lIHliu-11111plilicl' chll rad<'ristics llluk ..·...
thc dc\'clo))llll'nl of II stundurd and reliable Illethod of laking thellt
highly desirflule. Thc test lllclilOd should rcproduce as 1I1'Hr!y us possib!l:
the working comliliolls of the amplifier. It should neither Oillit UIlY [adOI'

tcnding to lifTed lhe dUtnlclcristic. flOt' illlroduc-c any efl'ects nol pl·escnt
in the amplifier.

ThL' coupling' dl"it'l' of thl' audio amplifier i~ always lhcd in tlte
platt: circuit uf ~t '·;tl.'lHll11 lul)(: whose impc:dnnce nlrcc:l:o. the aetillll of till'
amplifi~r \t'I'y greatly. It il' Uu..'rcforc nc('cs1!t\ry thul the test in"trUlm·ul
cithel' lx- "0 IlITHllgul that tll4." coupling' dcdt·l' is CIIIlI H.'c.-ll.-<I ill tit.., plnh'
cil'l'lIil of :I \'aC-lIl1ll1 luhe. or lh.d tit ... cfTc:d of tlte platc illlpl'f:ltllH.'C I,.,·
!·('}lI·Ut!tU,·..'(! ill :-01U..' !l1allllt:I', II is Ill ..o illlporLlIlt 1111lt no ,,'lIlT('llt lk'

I 10 I I
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nllo\\ctl to IIU\\ in the Ir;l.lll:JforlIlCr :'(,c..'Hlulal".". n" l'\'(,'11 U \1,.'1'\ slifJ"ht l:JCc.:-• 0

fJllclnl"y CUIT('lIl will entirely ;:,!t"r the dlar:u:h:ri'llil·.
111 lIlt' Typ<.' :'.'1.3 .\mplificl" '1'<.' ...1 :-:'('1 all 11Ie Ilt'l'Cl<'l'1I1'.' dClIlcuts of a

rdillhlc 1",,1 ,,(,t 1Il'c,,' tll:J.:ocmbk>d ill :t compact ullit. .\11 chilll;.!t·,. in CllIlIH.'C­

linn .. Hrc mucic \\ itll (Iuick Ihro\\ ...witt:hc .... The c.:lIhillt.,t 11I ..o cUlllain .. till:
\/u."uIIllI-tul>t H)ll111'lcr Illld its plate and ATid hlttlc..il·.... Thl' whull' unit
i ... w~...l,lIlhll'Cl in a wldllUI ca ...c \\ith l.mkclilc )11111(:1.

Tht- l'in:uit tll'!oLil ill the Type :j,'}.') .\mplilil'I' Tel'll Set \\11:-' dW"('l\ Itfter
lUI cxullliliidioll IIf thl' h: ... l methods llS('(] ill II ll\lIulK'l" of Il'IHlill~ lal.oru­

101';1.·... .\ n:.,i/lllauc:· HI' is uSl'Ci to ...illlulatC' the illllK'tIIlIlt'c in
:.i'I'il'''' \\ith 111(,' lnlllsfonncl' jH'illlary, 'l'hi::o n'silolHIICC is \~I.riuhlc in ,3000­
ullin ... t<.·I'''' 1111<1 COlel'S the usual mugc of lulH,' illlP(.'dIUltC.....\ nU'ulIlll-tulK'
\ ollllleh:I' i:. used us u measllring dc\'icc. The tonsl:lIlts of thc \'olbllch:1'
arc ;'1) lulju"h:d that the ~l'id of the \'oltllll"lcr lulX' <"1l1l1l0t take C\lrrcnt
\\hil(, tilt' ,g'ahHllullll'h I' i') 011 scale,

n ~!.
5' 0 I·.w

rv ~ • • • ~ I • q:• ! \ \• 0

~ ;: "[ r-
, , >

~. ! ~
~

~~ •
R~ ~§ •,

• ,
;; • • •

A
- ~~I.

u,iV

+

,Fig, 1

The inl'ul \'oltugl.: lo thc lI'HII$rOI'lllCl' \lIHIl'1' lc,sl i,s tllkclL olr across
II porlit>lI of the higll I'csislt\IlC' /lCI'OSS which lite uscilltllol' oullHll i1'>

illlpl'csscd, The n:lllnindcl' of this I'csislltllcC is lIstod flU' checking' the
.:sc 'Qndury "ollage of the tmllsfol'lller. Till' \ollmclcl' is lIscd on1," itS H

ll'lIllsfCl' in... ll'lIlHclil.

III order thal lhe clfccl of \\-illdill~ capuciluIICl'" IlIlly he l'cpl'oduccd
corn'elly it is dc~imhlc thllllhc II plu.:> aile! F mil1l1~ tCrtllilluls Uc ('OlllH:cled

together. ltO thai "nih will be at ground .\C. polcntiul. lilt UIH.ll'" working
condition~.

•\:oj tlH.~ \'ucuulII-luhc \oHmch,',· i:t' also u~cd tn ('heck illlJut ,"oHabl"('. Il

tnlllsfci' !'witch ilt pnwidcd.
TIl<.' llI('lhod or te;:;;t ilt ag follows: The input \olttt~ ,td jUgted to

I 10.; 1



I!lotI
,)111pm!,,,\",··p.ll~.\\.IOJ'PI!'\!'.1"JSlll!.11.I.11.lUl"'II,\\0.1111pUll;;U!PH,).I,"'I.lUI

':>111,).\.I;lS(IO·...pl.)~110,"'FlU!i}\H.:ill!·lIlUlpJ~~n!'11l!pUllII!U\\o.ull~I

I'pHHI~~l:!qa'll'JI1:·1...lIo1;1(111.',1.1;)PIlIi)lllJI'U"!.llnWo.l)'PH"!>IlpnoJ
~. .JIll)j.,uqnU!.\\O.1I11.\11.1.1111.lUJ"UH.q')tll(11P,lIP'!·\'"'o:!.l.)PlUllo.\·...'1.1.

'tl0"Lr-.I')~!oI!}f.l.1.1')1,)111111)\

.)'111!111l1p;}~sn!"pllli!pldl'HI.IOjl:II!:)!iU;,ul.T.'("Jj-1'lillo.\t'o.10j(It'~IlU\

!(.W);.'11°,\l.loJl'sIIO\(..IOJ~(O),)~Hllo.\I"J.lP',JP,1111JClp:.1U,U!!,)'1.1

.)1/101l"SS!I"!PXOf.I.Y.)I"lI'IJf\:Y<tq,r.:<:,\\(IIIOj~"l:lj,lJsn!,I"!,lj'ullu.\

pulU!;JIllpUll·,),\!pl.l.,doll!.10P;)p.)lIUO:)~!PS!.Iujl:II!:lSO;)lll,lll,!·I\.I.V.I.S
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~\:\Jf'LU·I('.\TH):\· dill I until the 1l1C'lu' n'nrlillg is the Srllll(' IHi with the
Intlisrun)J{~I'. Till' fi~l1rl' appearing lInd"I' the illrlic1.ItOl' Oil the A)!PI.l 1:'1­
t'.-\'J'IO~i st'al~ is 'II(' 1l1llplific1l lioll of tlw Irall:'jful'llltl',

Thc' procC:$~ ot.1tJillcd "I)m'c is I'Clkllh:d 1'01' CIlt:1t point Clil till' l'UI'\'C.

Tht: input \'oltllgc.: !:'hOtl1c1 be chl,('keel al ('a(:" point.
\Vhcrc illlped/\Il(,(';;;: til" uthl'l' ullits whe!'e the HlllpliliClltioll is It'::is

than unity arc Iwing Illcllsurcd the Xl sl'nlc llllliliplicl' is lI5.cd. The 1'1"0­
ccdurc in lIlCIli'Ul"{,tl1l..'llf is Ih(· SH1I1(' :I" \\'ith It,ltll,sfonncl's. (')\c('I" Ihlll the

l·t'lldill~ of thl.: .-\;\lrl.Il"lC.-\'l'l()~ ...('alc ill lIlCllslll'ing Itl1lplifitHliull is

llHlllil'licci hy 0.1.
III sdtillg' thl' illflld vollage the .-\.\IPI.IFlC.r\TIO~ dinl should I'cad

as follows: FUI'l ,'oJt r{'ud ]0, 1'01'"2 ,'ull... ,:s. fol':) "oils i, dc,
III!JH.'dallcc (,t)l.Ipling lIllils ;11'1.' ('Olllll'l'I('(IIiS sho",n ill Vit!' i,

B+ p

1-','., 'J.,- -

F"-

o
a

If it i:; dcsin.:f1 to IlIl':ISl\I'C I Ill' etl'td of f1in'd-ClllTClIl saluntlioll
i tl Ihe tTa nsfol'llLcI' prima I'Y I H bll tI CI'Y IIlld 11ietCl' 1tlH y he COIItH:~d('d

(':.:II:I'n:llIy, in 8<,'ri<.'s wilh the tl':lllsfol'lllCr, ]I' IlIi:; is don', lhe uutte/'."
should lie disc(WllCclCd when checking Ihe input. \'olt:tge,
Tyl'l.' :355 Amplifier Test Set. , ' , , , , . , , , , . , , , , , . , , , ',' , , , , , ,$180,00

))i11l('IIRioIlS 9JI:t x ,5:% It x 1G", '''eight 16J/:! Ills,
Cod lVol'd: ..\ BOn:.

TYPE 338 STIHNG 0 CILLOGHAPII

.Ill mallY line::; of work and cxpcl'inlcntlltion with alternatillg ('I1I'l'enls

the need i~ fl'c<lucntl," fe.ll for it silllpll.'. sensitive. porta hie, Hml inexpcll:;iq:
oscillogl'a ph, wi th ",hich one lila y vi<.'w wi I11 l..'a:':c ci tilt.'\' smd Hined Wit \'c
(l)rIllS or tl'lI11~i<.'nt. ctll'l'ellls lind voltages ('xisling :tl Hlly point ill Ull e1cc­
trical circuit 01' network, To 1111:<:1 this I'CflUil'CIIlClll the (;('/lcrnl Hnclio
('ollliIHIlY has rlcsigll<,'d a compnct and modcl'aldy pI'ic~c1 illstnlllll'nt (tlte
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Type a38 String Oscillogl'uph) which may he used fUI' the fol!u\\'ing
l\\'o distinct JllIrl'0."i('s:

1. ~\s a stl'ing oSt:illognlplt whit'!1 uperat(·s with Illlll'h le:):- powel'
lhan i~ usually rcquil'NI uy sllch il1sb·UllU'lIt~. but \\ltidl al1'ordl'l a iHtis­
fat'l(ll'y means fOI" the \'islI;l,) cX:.llllillatioll of \'an~ fOnllS o\"er 11 wide ntllgc

of frequcllcies. The ""H"C of either current OJ' n.Mage is lracL'(1 by the
shadow illlagl' of a \"ery fine vihrating wire rather UW.II h," a :-.pot of lig-ht
reflected frolll 11 min'tH' all:u·ltl'fl tl) ,t lllO\'illg' :,ystclII. The \'ihrHtill~

dClllcnt ('an. ac:t·U1·(Fn:r1y. I){' made mu(:h li,!{htcl'. I"l'sultiug' in :tn illlTC:tSt:tl

sensitivity of the instnlllH.'l1t. Th(' usc:; fur ~lIch HII in,·dnllllcllt an..: lll<lni­

foltl. a ..;, fOl' C:\Hllll)lc, the ol,-':'icn'atioll of 1111'/.",(' or sllLal1 altern/lti]lr( ('ur·
renl.s ill 111l.: lilhorninry. power house.:. or class l'O0l1l: lhe "iSllUI exalllination
of Il']e!)IIOILic ('Url'C'Il!s ill si1l1ple 01' (:Olllpli(:atell CiIT\lils: Hntl wilen COlll­

hilL(.'d with SOIlIC form of llIic]'opItUt1l: 01' lH:lgllclop]wlIe. lilt.: ioitudy of
11lCl'1LalticHI "ihratiolL occurl'iw' ill lilO"i'Jlf 1I1:Ll.'hinen' 01' in bridlTcs 01' othcl'o ~ . 0

stnldul'l'S suujccl 10 illkl'll1ittt.:lIt ~tI'CS,o;L""'. For mallY s\u;h lines ot'
w()l·k tlte porlllbh.' natul'e or thl: el{uiplIlenl is of cspct..'ial \'uluc. If the

w~cillogl'HJlh is ('ollllcdcd in serics with the loud-speakel' l)l' !\ 1't\<lio rc­
(:<.-'i,·ing set. 1111 inslrut'li,'c and <!l1lCl'laillillg' result will he obtained.

2. ,\5 a reliable vibration g<llnlllolUctcl'. tlte string of \\ Ilich may be
tUlled to give :L good d('g"cc r sCllsiti,'ily td lilly desired frequcncy O,'CI' Il
cOllsidcrllhlc nlllgl'. In lhi::. respect the instl'Ulllent is especiully IIseful H:.
:t lIull-I)I);111 dl'tcdof ill .\.C', hridl'c Il\l'IlSUI'C'l1l(.'lltS ",IH'1l lISill l ' 10\1" fn..~

~ 0

ql1(,lIti('~ at which Ihe tclt'phonc I'cc:ti,'cl' I)Cl'Ollll'S inSCllsiti,"c Ilnd olhcrwi:tl'
l'l1satisrllclory" .\:.. lite' ~al\'al101l1ctcr !Iii:' 110 ('oil ill the luagndi(' fidel. it-.
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I"Cfl.cbllll'l.' i .. (In\clicnlly nil when the st.-jng is" 1I0t vibrating. it feature

\\hi<:h i:l desiruble fol' ('ertain applications.
.\11 itlcll of the sCll"ili"ily of the instrument Ilitly h(' obtnil1C'<) (.'0111 the

full 0\1 iug' e1ata. l'sing- a string of O.OOO-l-illch Illllgsicll wi 1'('. undlunpcd.
alld tullt... l In the fuudall\ental of lhe applied .\C. (rce:lu<.'llcy, the (0110'\-­

in~ potelltillis nrc n.'(luil'cd tu pI'oduce a \\ HVe form II/willA' nn amplitude of
11111.' lIlillillll'lcr:

.\t no Cyc..·!es O.:! )Iilli,'oll

.\1 2.50 Cn:le:' 1.0 ~lilli\'oIL

.\1 i)OO Cydes .. __ :1A :\Iilli\'olls
.\1 1000 Cydcs 8 ..5 :\Iilli"olt"

The DC. 3cll"iti"ity of the i>:tIll(: siring' \\IH.'II tum...-I nl \'uriolls fl'C­
llll'lu:le.. is S<''C11 from the follo\\'ill~ datu. \\hidl gi\cs the DC. jlulcntil.a1s

required to ~i\"(~ n deflcdion of one llIillimelel' on the SCl"C<'Il:

.\1 60 C,·c1es 0.00+7 r"ll

.\ t :250 ("ydes . ......•.... (l.on.:; "olt

.Il 500 Cycles 0.30 ",,11
.\l 1000 Cydes 1.31 foltl>

The n·:,i~lltll('e of thc instrument strung with the 0.0004-inch tung­
sten wire is of the oreler of 65 ohms.

The ('oll1l'lete equipmcnt or the ;;:;h·jng oscillog'l':lplt comprises the
f()lIuwing items:

1. .\ gah ftllOlllclcl', Type 338-10.
1. .\ l'otlllin~ minor hox. Typc 338-21.
3. .AIl oscillognlph base cuhi'l1ct. Type 338-:t:t.
'.J.. A t'1ll"I'yitlg-CllSC. Type ;.JaS-12. foJ' slol'illg' Ul' ll'lltlsl'0rlillg' lhe.­

illi'otJ'1l1ll(l1lI 1'('lIdil)'.
:l, .\ t'oll\'cnictl! picce (If 'lllXiliHI'." IIPlwl'allll) l'1)11Si~ls or 1111 adjusl­

/11)1(1 j'ltcuslal. Typc a40, ha\'illg H tutHI l'esisllltH.'C or 100.00U ohms.
This 1'Itl'o~IIlL 1'11I<'l'd ill series with the osc:illoJ.p':1]1h. cl1llhlcs Illl.' osdllo­
graph 10 h(' us"d wilh \'ollagb up to 500, 'l'lti$ rlu.:oslnl. which will be
fUtllld dl'l'ol'l'ihcd 011 P:tge 30. lind the Iwi('l' of which i~ *~O.OO, il:l not
indl1(h.11 ill thl' ]ll'ic.:c or l,;thcr the tOl11plctc oscillug'raph 01' ~lthUllomctel"

U. .\11011\(:1' uscrul piece of :luxili::ll'y ('(luipmenl cOllsi~ls of a step­
do\\n trnnSfOl'lll<.'l". Type 285-~. to adapt the uSl'illogruph so ,IS to obtain
(,ftiticllt op('l'ntion in high-illlpC'Cl:tlll'e circuits. Thil:l tl'llll~forlll(,l'. described
Ull Plt~(, 1:2,3. iii nl';l} nnt included in Ih ('ollll'lclc oscilJugrnph 01' ga.h·an­
ollll'll'r pl'icl·... Us price is ~S.OO.

Tit nppcArnncc of the in!)lrumc-llt mny be sec.n from the photo-
!!1·HI'Ii. .\ \\'nlnut 1In..e ('ubin('t scr\'{~s to :,upport and to :t1ign lhe
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sc\'cral dellll'nts. III 'he left p(JI'lion of this is II drautr for holding'
spare ~trillA' 11loullling Illid othcl' Cfluipmcili.

The g;dnlllomclct' is mounted upon the right-hand Cllel of the cahincl.
It is .!'cllsitized hy two pcnmlllcnl magnets. thus cJimill/lling the need of a
source of direct CUlTcnt for ru'oducing the llccessary Illtlgnetic tic.ld. Twu
SI>ccially shal'cd poll' picl,;cs an'ord a long, IlI.UTOW, \'erlicHI gap ill ",hidl
the sll'ing \·ibrnlcs. and at the slImc tillle s n'c to upport the uptical
system. whit·" consist:; of 11 Iar~ and H smull condenser lens. to::,rcthcl' wilh
II microscope objccth·c. The Iar~e lens anti the SlUll(bnluutolllobil hear!·
light hull, used HI'(' located in the Illmp chamher seen 011 the cxlrCIHC ri~ht.

while til(.' \\10 small le.lses lU'C located wilhin It tube passing through the
pol<.- pi{'(:cs, .\11 thrcc lenses are adjustable alollg' the optical uxis. whill,.'
the lump is adjustahlc ill UlI'CC dimellsions. This makes it Citsy to foctl ..
til(: 5y~lclll to g-in: It unifol'lI1 field of illullIillalinn. .-\ 1I1umbscl'c\\'. located
011 the left ('nel o( the lflmp ch:unlx:r. slides the optiCltl system filS a whoJt.
with )'cfCI'CIICC to the :itl'illg und thel'c1.>y fUcliStS the shudow imagc of the

•. :llll· upon the ohscl'\'ing screen,

The sll'illg is Illtllllltcd ulJon It metal I'ockcl' nl'lll. which. in hu'n. i.:­
idl:l.chC(] tu Ihe 1'(':\1' uf u \'e..ticill bukelite strip us 5110\\'11 ill tile photo
~n'l'lh, '1\\0 adjustmcnt screws will he seen protruding' through the (1'0111

uf this strip, 011e o( these \'aries the tellsivll on tile sll'ing. while the other
S<.'I'\'c5 to IllU\'~ the string" <lel'OSS the lighl beilIU ill ol'tll~l' to c IIb:I' till'
imuge 011 the screen, PI'o\'isioli is Illude rOl' dlllllping the \'ibru lion of the
lS!l·illg. ir desired, by llIeall!) of t\\O drops or oil. The whole strin~

aS~Cllibly is rcudily l'ellw\,c<.1. elcdricftl contllcl being IlIncie throu.qh two
$jll'ings 011 the J.('ltlvltllomcler basc, Twu siring 11lOUiltiligS 1ll'C pl'ovided
with tile ('(I~lipllICllt, cllth Rtnlllg' with H nne tungstcn wirl' of ahoul .0004­
inch diameter, These: "hillA'S. which arc .J.Y2 indlClS ill length. IlIlty be
l)\'cl'Illilclccl ('ollsidcl'ahly without damage, As they carry no lIlirror. if
Ille." al'e Il('cidcntllily broke-II their rcplacclllC'lIt is II Cl>lllpltl'lltivcl.r Silllpll'
opcra I iOll,

011 Ihe Icrt of Ihe gah-anolllctcr hase i~ IlIt1UlItCflllll cHdMed potcnti·
OIIll:lcl' fur adjusting the' potential appliNI til the l"tl'illg. 111)(1 hl'llt'C l'un­
trolling the illllplitudc of \'ibl'atioll,

On the left of the ('ahincl is mounted Ilic 1IlirrlJr 1111.'. \Ihidl i... like·
\,-i~c IllUd(' uf walnut. It ('ontaills II l'olating oetugonnl lIletalli(' minur
\\lli('h It/fords lIle Ilccc'Sl"ltry time clemcnt o( linc'lll' llIutiun pel'pcncli{'ul:II'
to tlte \'i1mltion, The minor i:i Illounted 011 the shaft of a ~m:.lll inductioll
Il\olol' 11:111 i.. pl'fl\'iclt'fl with jewdlc,c1 Ix:arillg's, Tltit' 1II0tOl' is o( simple
("(U1.:-tl'udillll. l·lI11.;;i ... lillg of :1 ('irculal' disc'. thc' pCI'iplK'ry of w)li(."h PIl$;';;('''
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lhrough It gllp itl II rcetltllg'ulltl', lall1ilml\'cl core:. The core IS l'11 'l'giZL1:1
iI.\' II high-illlpcdllllCC cllil ClIl'I'yillg' H no-cycle: CUrl'cut. Illld Hl'OUIl(1 OIlC­

half of thl.: CI'OS:i section of cadI pole arc 1\\'0 copper rings neling as
"shading' clJils. tl The: lltls."1l1mcll'icHI distodiol1 of the l'cliulling field
Hlfonls Ole dl·jving torque. This molt)l' is not inhl'I'clltly syllclll'OIlOUS, as
its spcc<lllll.ly be ccmtl'()IIL'(1 o\'er II wide nlngc mel'e1y by \'1l1'."illg Ihe \'ollugc
impn'sscd 011 the CllCI·~i'l.illg cuil. This is d()llC- by UlClllIS of II pOIt'litilllll­

(:lc~I·. the klloh of whieh seen in the ('Cllt<~I' of the cahinel. .-\ \'cry ('on­
stunt speed of lIll." desired ,'uille lIIuy he llIuilltained ill lhi:i lIlanner.
IIlHking it ct\f<lY to lSYIH.'hl'Oniy,c the 1l1otor to any fl·equC'llc.,· illlpl'csscd on
lite stl'illA'1 producing- 1Ilcl'eby l\ slationl\ry \I'I(\'C pattcn\. For OhSCI,,'il1g
Il'llllsicnt phCllOlTll:111l of some duntlioll. it is desirahle to hH\'~ tile mil'l'or
run quite slowly, wI! 'I'cas the lllHXilll11111 s!'c"(:d of the Il1nl(JI' is 1lt"I'CSSIlI'," to

scpamte the illdi"idu:d wlI\,e forllls III the higll~r fl'equcllcic.i. The 60­
cycle wllvelength lit U111X illltll)1 speed is hom 2 1'2 to :1 iIH.:!lC'S, giving :.t

wu\'e1cngth of nhout 1 Hi inch It! :lOOO cych'~ .
.-\ screen henl on the /lIT of 11 circle ill IlCCIl liy IUt1king down illin the

hox. which is pl'u\'idC'rl with 1I11 Ildjustuhle 1ll~t~\tlic CI}\'CI' lhat SCI'\'(~S as
n hood I'm shielding the scn~cn when desircd, Thc ohsel'\"ci' llltl)' sb\nd tit
some dislallce from the St.:rccn alld still \\'uldl the I\'I\\'C fortll while lllftlli­
pulating olhel' Ilppal'alus. This is a COll\'cniclll fcalul'c, .\ cylilllh'iclll
lens if) lllOUlllc<l ill the milTol' hox for cont.:cnb"llting the lighl hC1l1U
into 11 nan'O\\' lin-. This sharpens fllld intellllifies the iUlilg-C cOllsid";'l'Ilbly.
The (I'ont vCI·tit.:ul \\':t11 of the lllilTOl' Lo.... is eu~ily l'elllo"tlhie f I' illsp -etioll
lllld adjustlll(:ut. of the enclosed pill'h,

TCl'lllilllll pusts, tog-ethcr II ill. 11 curl! and plug. fll'C pl'o\'idCtI (or
.at.luching the cquipment to .\ SOUI'CC of (iO-cycic. 110-\'olt CUl'l'crlt Il'hiclt
11111\' be blrnc<! Oil VI' oIl' l'OIl\''';''liclllh' 1)\, :1 slllall lo.mlc s'wilch 1Il0\lutcd• , • l::'l':>

Oil the cCntel' purliOI1 of the cahinet. This is tllc Ollly fiOUI'CC of pnwer
I·cquil'cc!. Ul) the 11111111 is lightetllhl'ollg-ll U 51cp·(lo\\'0 transt'ol'llt-'I' 1IIoul1led
ill thc cahinct. The whole instrumcnt illk<os aboul-1oQ 11':1 till,

The cahillC'1 cOlllailli> II 3 l\l Ii', PII\)(:I' CUlulcliSCl' which i1> fl'~lluclltly

useful fol' C.1i1l1il11llillg U DC. cOIll}J(lllCl1l frol1l the string.
Type a:JfH _ ()iwillo:..p·ll ph. wi t II (';t IT,,'illg-{'asc, . ' . ' $Z2~,OO

Dimensiolls. 30" x 11" x 17", "·eight. 61 Ihs,

Coue "'onl: OFI-'EB.

"Vhen lhe illSlrUllll.'1l1 is desired fnl' liSe only liS 11 "ihrl\tiOll galvfl.­
rlOillctcl' it 11l1t\' he IJ1'lIClll'~1 wil'llOut lIw lIIil'1'l}J" Imx, hIlL witlt /I hlill' hH\·ill.r• n

a sllHlII tnl1lslucent st'l'ccn fvl' OhSt'l'\'illg' ~h ... illlllge of tilt' \'iht'liting
St.'ill.!!, Tn front of this iii II sllIlIlI cdirldrit'1l1 lells fur ('U11ccntndill(J' the" . n
light beam IIl1d illl"lIsifying th!' illla~'"C:, ,\ Ill(:btllic .suPP0l't i:- l"'o\'ilk'd
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for till' OUll'1' ('nt! uf this lube.
Type a:J8·G r ihl'lI t iUli Gilh anum"t C:I'. \\'j t Ii Ca ITyi ng-C:, sc $1 GO. no

Dimellsions. 30" x 11" x 17". \Vcigili. 5:3 Il>s.
Code \\'onI: OFTE:\".

TYI'E 3.38·0 OOL'BLE TIlIi'iG 1I0LOEIl

Till' Typ(' :3:18-D Dnuhll.' .:trin~ JIuhb' prO\'jch':- Iwo "tt·ing$. Jl\.'rmit­
ling tilt, ('U1l1pnrisOll of h\o \\";t\"(.. forms. This holckl' may IJc suh.. titull't!
fol' tlt<.' ",1111111:11,<1 hnldcr. lhe h.-rmillills of IlIlt: :-lrillg' Illnking contact. Lo the·
"pl'inA':' till till' nscilluj{I·/lph. '1'11(-' tcrmilluls of Ihe· othl'r string :I1'C broughl
out tu Ill(' hillClinJ! post~.

Type :338-0 J)uuhlL' SlI'illg' I-Iolder , ':10.00
Code 1I"0rd: OUrIo.

TYPE III SYNCFrfIOi'iOVS ~'OTor{

III (·hcckillj.[ II ",uurn IIf l'ulhtant-f.'f,:tllH-'!I(·y ClIIT('llt. g-n'al !It'ClIrat'.,

lIla,- )(> ullaill<,i1 hy using Ihe sotlrce to dl,i\'c Il syllclll'onous lUotOI'. lIllci

cuunling till.' mnlUl' J'('\nlutiflll~ 0\'('1' a long period, S.\'IlthrUllous molol'"
may I.x: huilt which \\ ill 0pcl'ldl' properly Itt ltudiu fl'l'<jllcncics, Ilighcj"
fl'(",()lICIH.'it·.., IIl1ly 1M' chtd.t..cI 1Iy .. tC'pl'ing (10\111 lhe fl'('qtU'Jl(:y Ii.,
means flf u ~cl'il'~ IIf ns<:illntur:;. with httrmOllic.., or the lowe)' rr(,·q\lCllt·~
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os('illHlur;, 1l(lju3tl'd til sylldirolli:'lill \\ith til(> fUII.lllllh.'llbds ul' lho~t' (If
highel' fl'(.'(ltl<'tlcib.

The Type 411 S.'nchrollou~ )[uhll' is d(·;o,igllc<l for lI~e in (':dihrltling
frt-lllll'IH'.' :.t:tndarfl~ hy this ml'llao<l. Tit!.' motor d!'in.·.. n tlol'k mun'llIcnt
HIIlI \\11<.'11 sllpplied \\ilh two-tenth!> uf Il \'olt~nlllJll'n' Itt lOOn ('."l'll'!> will
he)> (,olTl'd tillll.'. The motor will I'un frolll nllY ..OllITl' (If ;)()() tn lHOO
e,'d\.'s providing h\l)-kulhs of It \,oll'f\1UIK:n"

Tilt" lllolor i~ lIut l) 1f-~lHrtill;{. hut lllu:">1 ht,' IJr(lu~ht up ttl j,.'OlTl'cl

"l.lt,'t.·d ~1·Hdt1.dl.,-. Tlu:. i:-. l·a~l1." (lone h.' ::.-pillllillg' tlll' kllurl<-d pt)diull
of the shaft with 'I.t.' linger. The molor wilJ lIot .,YIU.,hl·Ollizc if it is rUIl
tuo fasl and then i:'> permitled In ..low flown hy it .. own friction. as Ihe
Jlole pil'('l's do lIol IUl\c It sufficiently :.tnlllg' IllltgJll'lit: cl1"l'd til O\t'l"{'ome
Iht..' drug thu:. l'l"Ucluct.d. ~\ n('011 lubt:, ulK'I·,tfL'{1 lhl"u\lf{h .l tl·HIl .. fol"llIcl"
from till' '1Olll·n. i:. plaCl'f1 bcm.";tth tltt.' )(>I·iphl'l".' flf Ihe rotol·. l.ooking
thl'ough thc 1"1)101' Il·(·11I at the neoll lube. the teeth will II 1'1)('11 I' 10 bt.·
statiunary \\hcll the molor is in S."lIclll'onism. The two groo\'cs ill the
1"0t01" '1huuld he about half filled with I11CI·('UI·." to IJl'c\ent hunting. which
is oLJl<."l'wisc likl'ly 10 Occur with thii) t."pe of motol',

The poll'" lin.' 1I0t magnclizl'{l lUll I it is t1ll'rt'fo1"c ncccsS'll·.r to have
ahoul 10 01' 1.5 llIilliulIlpcl"l'l'> dil't.,et l'urn~nl also flowing through
Ihe winding'.•\ ."llilisfado)'.'" arrungell1cnt is to IlltKlulute a 17X-171 tube
from til" SClUl'Ct..' it i" desired to lIlNtSU"C, thell 10 conllect the tube output
dil'cl'lly to III<.' motor. \\ilhout the lI,sc uf a $1)(."11""1' Hlll'l" or b'UllsforJuC'r.
The nOl'llIltl 1,llIlt, l'UI"I"l'lIl of al'oul 12 milliallll't'l"l'S \\ill thcn lllugn<'lize the
poles Sit I isfnl"furily.

III ca~t· tilt, llIolo.· ~huuld gel out of HlljustlllCllt thc locatioll of tile
1'0111' lJule piN,t·:; ";!uHdd lIe ('hl't'hod lu sec tILnt the." II1'C oppu:oile thcil'
I'cspcl'li\'c I'otor Jlro.il'('lioll~. TIl(' \IPlu'J" :Llld 10\\'cl' hl'lll'illgs ill which the
sll'd pj\"u!:; 1'1I11 art.' vf sllpl'hil'(" lIUcl "Iwuld he ~i\"l:n II dl"Op uf dock
uil nhoul unce in six 11Int1thli. Till' \\'o,'1lI j,{t';lrs ami uthel' hcarings should
alsu lx.' (ljk'fl Ht the ..nllle timc. TIll' rotor should l"lill quill' rl'C'<'!Y but
without Ill'pl'{"('illh'e play in tll(' lx:arings. This mJjustlllcnl may be
dlHrlg'l'd I'l'lldily hy loosening- thc' lo('klllli tit tile 101) IIIHI turning lhe
scrl'\\' in 01' oul. Till' jewel;; 1I1'{' IIH1UII!eO ill :;llIulI plungers bllckc,d oj' n
slll"ing to II1'C\'Cl1t lhlm:Ige.

Type 4-11 SJIIl·hrououi'i I\IOtOl'

Uilll('nliiuw; "x j" ~ ;i". \\\'ig-hl j lhs.

Codl' \Vortl: SEPOY.

r11:3 1
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TY!'E :321 AHTIFICI.\L·C.\I3LE 1l0XES

\\'!ll'lI ~ltlcl."ill~ lilt' lntllSllIissi(l1l chan,ch~I'islil::' of \';ll'iutls types of
c:lhks it is nol alwH."~ ('UIlV('IlIClIl In han.- lUI actual cuhl(' upon which
10 expcrimcnt. This difficulty may Ix.- UV('I"('Olllt' Ily clll))l"yillg 1I1'lifi<:i:l1
c..:llhle built up of ~('I'iC':-: rl.:si,,;!ance dC'lllcn!s lind 8huIlI cllpltcitalJ('(' c!Clllt.'ld ...

fOl'lI1illJ{ It !:i."lll1l1drit:d h)-i-type" Sl,:cliOll a~ illdit';dl11 ill lilt· fi~tlrc.

TII\.> loop l'csishuu'c + I{ and thl: ShUllt cHJlltcilatll.'(' (' of tlte sccliull
arc Hillel" the 1';IllIt' ratio liS the' loop rcs;stltl1t'(' Hlld shulil cap:tcilancl' of
lIny giw'lI 11'1lA'1". SHy a lllile. of the '-"Pl' (If (·alll(· ill '1tlt·sliol1.

R

IN

R

c
R

DOT

SUl:h H sillglt' sl'di~lJl 11Ilty, of {'Ollt':';C. he Illude 10 !"l'lll'l'St'lll lUI.'"

dt..:sin'd !(.'llgth of l'illJlc, All artifkilll t:llhlc will. howen:I', I'cpmdul'c II rCld

cable in ils (,Il'l:ll'ical Ill,ha\·jo]' 11101'(' Ilcrl'l'l'lly. H~ it is SUlllli\'idcd illill

H gn.~:ttCI' 1I111ll Ill' I' of unifol'lll sedioll!;. This fact will iJ1..' ol"'iu\ls if Wl'

c:ulIsidl'l' lhllt Ihl: /letual eahk' i~ COlli posed. dl,('jrit:HI1,v. uf ;11\ illfinitl'

IlUllIhl:l' uf sec'liulls. l':lt:h having iLs minute loop rl'Jo,islaIH'~ alld shulll

cUl'utitalll'l" Thai is 10 ~ay. tile <:Il:dril':d C(llIslalllJoj :11'(' d;stl'ihulcl!

uniformly HtOIl~ it ... kl1gth. 111 l'l"aclicc. 110\\'('\'(:1'. :1 limit tu Ihi..; still

di\ isioll. :IS illllil',tll'(1 belo\\'. i~ r('adK'd Wlll'lI thl: Ilrtifil'ial ('abl(, r('p
rC.\o('lltl'o. willi H "lllf!i"il'lll HIJI>I'llxilllatioll. Ill{' g'l'I1\1IIll' c'llhle,

'j'll(, HllIUllll1 of illflul'lalll'(' 1)1'\"1'('111 in :\ (:allll: i. JOiO '!:Illall ill c:nlllll:lri
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M'll willi till' nlp:tl'iIHIH'\'" Ihal it.:- dfl·('l III \'Oll:l.' rn.:lltll'lll'il'.-l l'('t'lI111C'S entirely
Il('g-li~ihlc ill (IrdillHry llwlhvd~ of testing.

Tilt, (;""l.'l'al H.ldi\) COlllpany hils dt:\'cl0l'('(! II l-Cril'~ or artificial
(·a"I ..., hm.l':', dl'",igllall'tl a,.; 'l'ypt· :;:n .\r1iljc:ial-('ablt: HIl'(u.. ('at'll l.:1I11htill­

iug tilt' dl'etril'al l·lfui,·alt.·I1~ ()f thirty-two miIL·s til' Jo-lalldarcl 1';11'('/' ('nhl ..,

of Il g-au,i."t.' frl'ltUcnlly U",L·t! ill 11I·actit,t'.

This l':thk· ilS «.Ii, it!l.·d illll' $l'\('11 1I11ib uf 1G-8--j.-i-l- I .,-I" lIlilc l(,ll~lh~- - .
"(.'I'opt·(·tin·]y. By 111(.:,1115 ot' S(:\'(:ll tdcphllllt·-h','" ;:,\\ill'hl's allY ('UIHliiH:ltioI1

of thc!.c IlIlitb ilia.' Ix: throwlI ill or out of lilt: ('irt'llil at \\ill. Thus. allY
t1l'~il'l'd Icnglh Ill' ('ahle up 10 thirly-h\ll milez.: tllay he ohhlined. ill half­
Illile slcps,

III (lnlel' 10 1'('I)I'L'~(,lI' 1lI0rc H('Clll'atdy all :Il:tual ('ahle. the Hi.
and -J.·llIile unit:; HI'(' "uill up of the pmpcl' 1I111111~1' of 2-mile sections:
Ihl.' ;l·ll1ilc unit is hoilt Ull of two 1-lllilc ~l,<.,tioIiS alul the l·lIIilc unit of
t\l"O ~-Illik' scctions, The J'(~sislHn('c delUcnts of IIll' cable arc wound
non-inrhl(,ti\'c1y anrl calilmtlcd to within O.1:'jr;. \\llilt' Iile Cllilacitallcc c!e­

IIU,'llho:. \\"hidl al·t' high-gnlrl<.' 1'011('(1 W1lX Iwper condcnsel's. han' a I'I"(~dSinll

of te) within 0.5';c. The c;lule will \\'ilhsfand DC. 01' p(\llk plllt'ntials up
tu :100 volts.

The terlllillais uf the cahlt' al't' broug-ht out to two pail'S of illput :111(1
oulpul uinding' pusts, :tIIr1 the whole asscllIhly i:. 1l111UlIll'cl till ,Ill :dumi­
nUIIl panl'l IIlld cIH,:lo,;(>(1 ill a "hielded waillut c:dlinct.

Thl'cc ditfcl'cllt cahlc bm:cs ha\'c hccn designed l'l.'pn:,sentillg'sidc-cil'·
('\lit typcs of Hi, 1D Hnd 2:2 gauge 1IlUl-loadcd paper ('lIble, The c1ec­
b'i('al constants al 7!Hi cyck's al"e :IS follo\\'s:

Gauge
16 Jl & S
l!)Il&S
~~ Jl & S

H~sisblllcc PCI' Loojl ?\Iilc

4:l.2 Ohms
83.1 Ohms
111 Ohlll.';

Cap. PCI' ,\lilc
0.002 ~I F.
0.00~ ~I F.
(Lilia ~IF.

Fol' t]le ('otl\'Clli('IIC/.: of' tllOSC desiring' to CXllCl'illlent willi lungel'
Icngt lis 01' CHbl<.'. the 'J'YP(; :Ji1-0 .-\ l,tificia! Cabl!.: Box IUIJS 11(,('11 designed.

'nlis ullil contains lhil'fy-h\'o 1Ililes of any olle of the stllllCllIl'd-g'llug'e
]isl(ld aho\'t" Iiuilt H$ a singlc unit with a switch I'lll' tlll'owing it ill 01' out
of I:il'l'uil. This unit is it complete asselliuly of sixtecll 1·llIilc sectiol\s.

'I'YI'(' :3.:11·(' .-\rlifi('ial-t'aule Box ... , ... ",." .. , ... , .. "., $180.00
I) ' . 1 _n 8" - 11 "11I1(:IIS1l>118 :J X X 0"1"2 '

Corle 1I'01'd, AlTOR.

'J'ypt' a:,n·1) .\1'Iificial-t'ahl(' Box ..... , ... , .. , ... " .• , ... $150.00
('mit' \\'()J'd: .\('1''1'1-:.

Eilht'l' type will he Imilt 10 Ol'dl'I·.
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TRA SFORMERS
.\ wide variety of transformers of Im\ power rating arc used ill

cUlllluunic"atioll lalloralol'ic.'s. and in e:o.;pl'l"illlcntal alllplilier cOl!struction.
Thc~t· ill<'!Uc.lC not olily lhe l'OIl\'cutitll\;tl I.' pc of audio frC<'J.uclIl·Y coupling
tr,tnsfUrimf for lul)(.· coupling, but ld~u line ullIplifier ll'ilns(onllcni. im­
l'l1lul1cc-adju ting lritnsfol"lllCl'S :Ind low power trallsformc.:r....

.\uOIO·FnEQUE;>/CY Til \..'i ·FOIUIEII

.\lIllcalctl. silicon steel COI'(::) arc us'd ill all these lrulIs(oJ'lIlcrs. Till'
U~C of adequate (IUantitics of mutcrial results in high input impedance at
10\" frl"lluCl1cic without the usc of nickel alloys as ('Ol'e material. PI'CCUU­
lions again!>t 0\"('1'10:1,1 an:. tlll'I'CrOrc. lIul IICt'('ssary :,inl" llU p('!'lUallent
damngc will result fl"om satul'atioll of Ule cor', 111 lIlallY of thc:ic trltlll"­
ronnCI'.': the winding... nrc :,plit into 5C\'craJ sccliollSo the coil I~illg built
up (If alterllute 11IyHs of primul'Y unci sCt"ondal'y. This typ' of constrllc­
tion I'{'(lat'",) t"oil ,0:tIJacily unci Pl'C\'Cllts undue nltcnu:ttion of the t1),pCI'

f r«(llll'ncic~,
Tll(' t':lSt" of tht's..' II'lIl1sfol'llll:r~ :tn' of ~l(,t'l \\ilh hl:H:k japan linisll.

Ilud with (Oon" lind ('oils scnl{"() ill wax,

TYPE 585 A.\IPLlFJ.l::ll Tlt,\..'i '1'011 llEltS

The Type 585 ~\mpli(j I' Transformcrs al'c high-cJlW.lity intcrlitaJ.{t"
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trHtls(onll(,I"S fot' lise with tubes of pliltc impedance not cxcccdin~ IIp­
proximately 10.000 ohms.

The Typ .185-1) .\mplifiel" Transfol'lller has II flat (,hnrl\c!('rislic
fl'OllI 80 to 70no (',nlci'. Al 30 cycles. the runplifici\tion ill 8·jf'c of the
maximum nthI('. In the Type 585-1l Amplifier 'l'1"I.lIlS(OI'!H I' lhe hand of
unifonn llmplilicatiull is somewhat narrower. out 11 high r lllllplificntioll
ratio (1 ::l.;j) j ... o"lnincd.

Spe~'i fie;.lI iUlIs

TY"l~ 585·0 T~cr(' 5RS·I-r
.Primary JlI(hu:htlu.:e 79 Helin,:; 71 I [CI11'\'5

l')rim:.try DC. Ih.'sislllllc(· :WOO Ohm'! :2000 Ohms
Seconda!"\' Inductance :ilH llcltrys 866 Ilcl1l'ys
• CCOnd!lry DC, HesistflllcC U:300 Ohms 11.000 Ohms
.\mplificiltioll Ilaoo ] .OJ: 1 ::3..5
Pcnllissiblc ]')."ml\l'y lIrI'e-nl .; :\L\. ,1 :\L\.
Code "'OI"d: TDI LD TII',;Y
Typc 58.5 .\mplil1cr Trnns(onncl·. . . . . . . . .. " , $7,00

lJilllClIS;iolls. hoth tyflC's.•p '2" x :31~" x 2%,", "'eighl 2 1/1 Ib~.

TYI'£ 285 A\IPLlFIER 'I'll \NSFOIl\t£RS

These 1l'HIlSfuI'lIlCI'S. while hlning Il lHl.r­

rOwel' uniforlll Illllplitkation hand. l't't'luirc Ic~s

space il) a I'arlio scllllld :\I'C 10w('I' in pl'il'e Ih:HI

Ihe Tj'pe ..5 .5 .·\mplificl· Transforlllcrs. These

trIlIlSfol.'lllCI·S hlWC cnjoycd fl. "CI',v wide popular­

ity ill ('Xpel'illll'ld:d rlldio ~ds,

SpCl·j f!(';:11 iUlls

Typl' 2H?)·11 T) pt· 285-0
Turns Hillin 1 :<i 1 ::l.i
PI,il1l.ul'.'" fndul"lllll'C 1.5 I[CIlI"'" ~:l I h'/lI'Ys

Pl'illl:l.I·," DC', Hc.;istHHce l::WO 011111... :l:lOO Ohms
Secundlll'." Indudlllt(·· ..52,:; Ucnrn: 300 Ilcnl'ys
8cconrla I'y nr. Hl'~ishlllcC 1a.ooo Ohm... 9000 Ohms
Code ""ord: 'I'OK EX 'I'O'l'E~1

Type 28.:; .\llIplifil'l' 'l'l'unsfnrlllct' .. , ,., , $ kOO
Diull'n ... iun .... holh types. :)1:/' x 31 '" x 21~". \\'ei~ht 11'2 Ill...
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TYPE :17:l nOLlBLE·n1rl':O,\~CE COUPLEIl

\\'Ililt- 110t II tr:tn:o:fUl'lll('r, tllC' IIS{' III Id.iC'!l Lilt' 'j'ylll' :H:~ J}oll11lt'~

11lI1'(.dIlJlI'I' ('ou[lkl' i .... put plllc('s iI in thi,; t'la~:--ilil·nli(lil. This lIllif
('lJlI.si:,t~ Ill' IWII ('huh·.. ,\-ill. :1 l"llIfli'111o.I'I', :t,,,,s(·lldllt·d in It \llli1. 1111' ('lltlkt, ..

fOl'lllillg I'IHll' ;llHI gl'ill l'('IWI:lllt't,; Hlld the ('qlldl'IlSl'l' !leiI1!! ll ..~('d I'll!'

r IHll'lil1.!!. Till' ('f1l11h'll";C'r j,; lh'sig'IIL·d to gin' 1'1';,,>011:111('(' ;It :dllll11 {){J (',\'('lc'i>.

llltl'" I'ill .... ill,!!; tlll,l()1n'l' ('luID!' till' fn'qlll'lH'y l·llHI·:l\:~I'I·islil·. Thl' ;lllp,·I!HIWI·

ill tlH' grid l'irt'llil !Ill:" Ill!> :((lvlll1la,!!;!' ul' n·dll('io!; tl\{' ll'llfll·lIt'y lowHnl

crri<l 1J1o('kitl"",.... ,:..

I·:nd. t'lll,kt: hll"; :111 illllud:IIIl"(-' Hf .j:) 11l'l1l'y'i

;Llld ;\ din'd-{'llrt'l'nl l'l'Sjsl11 IIC'l' of lij()ll ()Inlls.

'1'11(' ('HllHt·il.\' Ill' 11\<.- l,;1)Ulllillg t'llIHkll~Cl' i-:

0,1 :lIF.

Type :H:~ DOll IIll,-lllI J'l·d;lll<:(' ('unpiN .... ~·UjO

DinlC:Il .... iotls -!'Y:.t .x :$~~" :'\ :$".

\\'c,jt.llt i1!l:) Ihs.
" -

('wit' "'cml: ,} I·:I.IS

PUSII.PULL THA"SFOH.\IEHS

\\'he'll a gn'lltCI' vutl'ul Ihall i;;; :l\'1Iilahle fl'Olli 11 single tu!'(' is

n·llui1't'<I. 111(' llU ... IJ-llllll fOl'lll of 1l1l1111ific'l' is l·('(,Olllllll.'IHlcri. 'j'he 11ll:-;11-llllll
C·Olllll·dioll I'l'1"11Iits c.l('h luhe h, he \\·ol"kt·d l)\'l'l' 11 gn.'all'l' portioll of il:-:

l:hill":tl:h'rsilit: 1'01' a gin'll dt'gT0t' of dislorlitlll lIHlll c1IJl's lin' uS\.lal t'orllll'\'

lion. The rc.sultll111 1'0\\'(.'1' is llut lilllilt'd Iv hl'in.' !Iud fUl' 11 single'
tul)\· . .-\ fudhl'l' Iltl",lltlagl' of Ih(, )lll ...;h-Jlull llu::llwd is lhat hUlll \·o!taw·...
1{'llIl 10 (·al1n·l ill iIlSI:dlali(IIIS \I'!lCIT 1I11l'\'t'tilic:d altC:l'IlHling {'lIlTtlll is liSt'.!

011 1111' tilalllcllts of llll' allllIJiti('1' tu I II'.";.

Till' \'01 Iagl' 1l1l1plifit·;ttioll of l!le· [Hl"ll-pllll .stag-I: jll sl1bslanliall.,

the' SHUlt· it" for Il slag<' (If (.'olln'lltiollltl InlllSfl)rnll'I' lil-sign. Thl' push
JIIIII ;lllll,lifil'I' i.-; l'f'('nllllllt'IUk'fl wll('I'(' ., "ul,sl,llllilll •..;iA'llilJ nlll;lgc: is il\'ail

;tlllt· ;LIllI 11l1'gt· Iltl\\·l.'l' ollt]Hlt witlloul distlll·ti"ll is l"c·flllin:d. A IHI:-ill-llllll
alllplili~'l' i.... tlnl :\ Itigh-gaill :o'1~lgC Hilt! dill'S lint Ill' ilSlolf CI·l'lIll.' g't'I'at

n,lllll1l·.

Tllc GCIll'nd Hallin I'll:-ih-I\tll .\llllilificr...; lire li(,C'II ....(·d II.'" Ill(' B,ulin
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t'nqJUI',dillll Ilf .\lIlcrj(,lt alld IIMU(';:dc'd (,'Ullll"tllil'1' fm' nuliu IlI1I1d I'll l'.

I·Xjlt·\'illll'lllal :tnf! Ill'wllIl'a..;l j'l'l"l:p'illli ollly.

'I" I'E III PL·SII·I'LJtL 1~II'L1FIEII

'l'lll' TYIll' "'~1 Pu:-h Pull .~lllplili~·I· j .. cL .. g;u:d (UI'U"'l' Ililh till' tuhes:
uf "lIlHlIl'l' )llIwer outpUt. ";ll<:!l II"; th~ Typt·.. IIi. :t:W. 1; 1 IIlltl :tIc), it
i::o H ('tllllpll'!I·I." IlI"'l'llIhl('d :lilt! win'd IInit indudillg' ""I'll·buanl• .:lod,,:ls and
!·I\('osl:ll .... reHel., 1'01' ill"lall;ttioll. !"flr 171 luhcs. n sigilli I \'ullllgc uf
ah(lut 1.) i" rt'ljllil'l't! un the ImllSflll'1l1l'r primary. while (or 11:1. til' i:lG
luhc..'s till' illl'llt ..igllal \IIlta~l: shulIl,1 1)(, uhulIl Ii,

'I'll(' il1duclII lICl' of lilt' illl'ul ll'lllll"fol'nlel' is :H) !tt'llrys. It ... turns

I':di() is 1 ::1..:U.i fur ,'adt side. The 1)(', l'esislllnCl' of the prillllu'y of
this; IntllSt'ol'llwr is 1HOO e,lulI:';.

The illll'l'dlllll'{' rnliu fur th~ oulput trlll1sfol'lIU'1' i~ 10:1 (whole
IlI'illlill·." 10 SC(.'flHdlll'."), The nc. 1'(',,;,;luII('(' of the Jll'imlll'." or the ou'lJlut
IrHl1sfurllWI' i... H,iO ohm;.;.

~15.00

, , ' , , , , $:.L50
;l.OO
!l.OO

I'Il ..h~P\l1l ,\llll'lif-i(,]" ,."., .. , , .. , .

Dillll'll,.. iuIlR n" x 51'" x.')". \\'(·ight :')V:! Ihs.

COdl' \\"onl: ~\Sl DE.

Ill' l'x·a:'w .\Illplificl' 'I'llbe .
UI' CX-:J71 ,\lllplifit~1' Tubt', , .. ,
()I' ('x·:no ,\mplifie)' Tube, .. "" ... ,.,'."

l' X-:t:.W
l'X·171
I·X·~lO

'1'.' pc
Type
Type

TYPE;; II l'USB·I'Ctt .I)IPLIFIEIl Til I/iSFOII,\IEI{S

\\'J1l'1l IH)\I('r IlIbt·,; h:t\jll,l.; plall' ('111'1'1'111" ('oll:.idl'l'll"ly ill C'\('('SS of
i;) lIlilliH III IIt'I"l'S. .;udl II:. lilt' Typt.' ('X :i50 (II" 'I'YII(' l'X-i:jO, 1I1'l' hc­
ill~ t1.:ol'fl. till' 'l'ylll' -1-+1 ))lIsh-))t111 'l·rHlI .. t'U1'lIl<'!'S 111'(> Ilnt stlilaltlt" Tht,:>;c

tulX's l"{'Cluil"l' II·all"rOI'lIl(.'r~ e)f <;;Ill'(.·ial d('si~11 JlII(I til(' '(',"IK' ,3.,,1 I)ush-Pull
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.\lllplitier 'I'rHII ... funu('r, arc sup­

plied fur this purpose. It should

hl.' nuted thal till' use uf Uu.' Typl'
.Hl Push-Pull .\llIplificl" 'l'1"ans-­

1"01'111('1'.$ is lIul liltlillo(! tn the "250

tuhc:.. Illd LilHl they Illay be lIs(..d

alslI wilh ollu.'1" pmH'1" lubes hl\"ill~

plate illlJX'{litnccs of :WOO 10 GOOn

VlllllS.

The design IIf a push-pull in­

put tntllSfOIIll"'!' ofT"I"S cOlIsiclt,:I'·

allic difficulty. r1u~' 10 the fltel that

e:tt:h half of the double sccondal'y

Illu"l ha\'c C(lllltl cuuplillg ttl til .., Ill-iular.'". In the T.\ pc ,3"'1-.\ Input Tnlll ..,·

(01"111('1', lhe windings htl\l~ Ut'C1I split ill 'l'\'Cntl ;;;{'dion ... lind ;\ slludwic:h

t."p~ of coil Ilseel \\ hidl l'csulb ill IIl1 ullusuall., Kooll thurHctcl'istic.

The C\lI"'C is f1al from 100 to 10.0(lO cJ(·!es. dropping In ahuul 75f(- of

th~ llIaXillHllI1 al :30 t'.nlh.

J IU' illLI·~'HS;t1J.t tlst' fir

lo\\-illlIICdancl.' "I It'lIker,..; nf
till' so-tailed dYJlal1lic '",pc.
IlIll·ti('U!Hl'ly \\itlt lhe 11l1'ger
lll)\\el' tulle ... 1'llS Illade Ill'('

l· ...:oary 11ll' dt'\'l·lul'"u:nl 01' a
"lltTia! nuljlut tl'IlII,.;l'OI'lllt'I'

(UI' 111('''(,' spl'a!..l·!':o. The Type
.) ~1 I\l,.;h-l'ull .\lllplifin
'L·l'IIU ... (f)I'lII(·l':O- lire. tlll'n.(ul'c.

'lhlalllHhlc III 1\\0 l·ulllhinllti,m,... c;lc!l I'ad.agt' cutltllillill!.\' all inlJul allil

Ull outpul ll'HllS(VI'llll'I': i. c.. a Typl' 5·~1-.\ alld :1 Type' .)~l-B ":I·,ttl'"
(orlllel'. (01' \lSt' when' the sp<.'a)..t'I· illlpl'dllncc i .. or the on)t',' flf iOOO t/l

3000 ohllls: and It Typl' ..j~l-.\ 11Ild II T."p~ ;j~l-(, Tran .. fol'lller for u"\'

\\,11[,1'(' Ilw l'iPl'/lkt'I' illlpt'cIHII('(' i ... u( thc (l1"{1"'I' of.) to 101)11111'>.
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Type 511·8
:.HJ fl C'll r ys
(-)0 ~U.·\. cHch sid"

GLYE/U L 11.1/)/1) (,O.1Il'.l.\T

SpN·j fi\'HI ions
Type ;)!.).\

\'l'illlUl'y Jndl1ctl.lt1ce (j.5 Ilt'lll'y:-

PCl'lnissiblc Prilllllry f'ulTcnt 6 i\IA.
TUnls ratio (pl,jlllary to whole sccolullll'y) 1:;.$
PrinHll'Y DC'. HCJiistftllcC 1150 Ohms '75() Ohms (\\hllle)
DilllClI;;iollS -l'/t x 3Y:.t x:}" +1 J" x 3:'$" x 41/2"
\\'eight '2 1/ 1 Ihs. a Ihs.

Tlte dcdriclll spc(·ifil.:lltiOIlS (01' the Type .5+1-(' Output Trllllsfonner
/ll'C the SlIlH(' liS (01' the 'l'yP(' 5:J.1-13 Oulpul 'l'I'lllIsfnrlllcr cxccpt for the
tUl'lIS ratio, wl1idl is :3:'};1 (lI'hok' 11I'illlll"." tusccondHI'Y). The case dimen­
sions al'e the snlllC 11$ fQ]' the Type :Hl-A Input 'J'nlilSforlllCl',

'Type 5-J.1-1"\ IIml Type ;;.n-ll Push-Pull Alllplifier 'l'l'll11Sf'U1'tlH'I'S

(for tLlIldal'(l. peake!") , .. $25.00
Code Word: 'r.~LLYTOHSO.

Type 511-.\ IInri 'Type 5~~1-C :Pus1l-Pull .\ll1plificr Tralls(ol'Il\CI'S

(1'01' Dynamic Sp~::tkcr) , *25.00
Code \\Tord: Tr\ L1ST.\"PEH.

OUTPUT OEVICES
OutPllt (,Qupling' devices arc rcqllil'cd (01' two pl11'pU;'lCS. to adjust

till' load 10 ~hc opLinnllll appal'ent impcdllll(·l.:. lllld t.o !)I'cH'nl datnaA'c to
the: load due to the Huw of a Iarj{c plate ClllTt'llt. DC\tic(~s of the (ll'st
class must be Ll'tlnsfonn~l·s. while (]c\'icclil of the second class lIlay he cithcr
lI'Hns(onlll'l'S iii" ('ondellscr-chokc filtcl's. 'l'l'Hllsformcl's fol' impccklllcc
adjusting shuuld hove HIl input impcdltlH'l' which is high liS <'ulllflnrcd to
1I1l' l'dlcch..r1 lond impedallce. Th(· fullowing' li~lillgs COtllllill uutput
devices of hu~h dusscl).

TYPE 585·0 OUTl'liT TIUNSFOH.\lEH
The 'l'Jpr.: :}8:}-O Output Tran~fQl'Illl'I' is intcnd(·d for \lSC het\\'ccll

tilt· plate circlIil:. 01' powcr tubes of :WOO lo :}OOO ohms illlpcdlllll'C~ and
dynamic spctlkel',s hll\'ing :111 illlpcdlllH'(' of I) 1010 ohms, This trllllsformel'

will upentk wiL1lO11t impairment of lludio (IUnlit,\' wilh 11 dil'cct current
1)1' 55 milliampcres ill the J'l'im:u'Y HIl(I i:" therefore. :.tdal'll'tl for llM:l with
t he Type UX-2:}t) Iuhc. This ll'l\lIsfol'IlI'r i.::i identical ill 15i'l.c and
:lppeal·ItI1Ce with the Type ;}-1:1-.-\ [)lls!l-Pldl .\tIll'litiCI· Tr:lll.::iforllICI'. It hfts
H primlll'," DC. J'NilisllllH'C of -W'" ohlll~ Hlld It scculldHry D('. l'csistltllCC of
.1.81 ohms. Its impcdance ra~io is ..W:l.
Type 585-0 OulpuL 'l'1"/\llsfC'l'lllCr •..•... , .. , .... , ....••.. ,. ,7.00

Dimcllsions P/:( s :3Y2" x :l:V,". \\"ci.!..(ht :lI.J Ibs.
C'nde '''onl: TITI.E.
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T,'I'C "!l7.11 ~I'E.\I{EH FILTEn
Th" '{ypc .11");'-B .'pc:tkt· .. Fill,'r is illll:l\(h:d fn .. U:-l' ill till' uul pu l

of ;....cll jlllWCI' tuhl':O: liS tilt, eX-:jfiO Ill' l':\.-~.1() wltt'I'e thl: pllll(' l"IIITl'TlI

'", lal'g'l'. hut llil' luh(· ilUlll'dHIICC i... "olm\ !Iud 1\n aclju:-llIH.·ul Ill' illl\lC'lt!llt,l'
i:-- llN,c1t,,!. Till' Type ::lH7-B
~I'l·a,,"(.·r Fill"1" i:- ..uilahJc· rM us~·

(01101\ illg' illl!'l'c!allt·(·s of 1000 to
111.000 Olllll.... \\'!J<':l"l' a dyllilllli('
spt'lIke!" i;, lIM'1! liS it l()atl. a Typt'
i)H.'j·O Otllput 'l'nlllSfCll"llll'r would

I"., r('quin·d.
Tilt> 'l.'yIIL' .1H'i-B SI'L'nhr Fil

h,!' ('OIII"ill"; 1\ choke: ('oil nf '1.3
11l'1l1'.":;: illlhlC"l .• IH·(· Hill! 17:) ohl1l."
1)(', n'sislnlln'. TIlt.: erred t'llr­
J(,.'lll IlJrtHIg'h III{' I:oil shuuld liCIt
(·'t'C'I·d 100 llIillinlllpl'l·es..\ J-?I F.
('IIIUIl'Il;;l'" I~ l'Ulllll'('iCt! III cad.
,..;pC'akcr Il'I\<.I.

'['."pl' ,jH7-H ~)J::'akcl' Filter .. , , .. , ... , .... _.... , , , , ..... $0.00

Dillll'llliion'i 41 I".x :P~".x 4 1l..t, \\'cjght Ihs.

C'vc!(' WI'l'd: FA'I'AI.,

TYPF: ~1I7·A SI'F:AKEII f'ILTEn

[11 ilishtlLdiullS ",11:.'1'(: I Ill' plllie' ('lll'fl'tlt>; do l101 ('x('('{'i1 10 Itl :W
lIlilliHlllp('l'l'S. SHell as wlll'lI tll(' TYJ1cll:l, 171 Ill' 110 InbC's nrc ll~t'd.

11 ~pt'nkel' fiitcr of 101\"(.'1' ~\1rl'(:lIt ('Ilplll'ily limy be t1Sl'(1. Till.: Typl.: :387-}\

~Pl'Hkl'I' Filll'" fills the I'cqUit'('llll,.lIs lit' ~\Idl illSllltllll'iolls. It ('ollh,i.IS
II l'!wk!' ('u:l of :jO hl'IlI','"l) il1dlll'iHIH'(' lind :150 t)hlll~ DC. l"<.'si;.;I IIIlCe, Tit"
din.:d ('tll'l'l'lll Iltrough the t:oil should 1101 ('Hced ao millilllllpCI"(:S, :\
:l ,\1 F, ('omll'lltil'l' i", l'!)lllll'('!I'c! ill Ill(' >;1'('111\1.'" ICHi1.

'J'Yl'l' :!Hi-.-\ Sp('lIkcr Filter, . , , . , ' .. , ' , .. , . , ... , , .... , , . , .. $+.:30

l)'IlI~HSioll:' .... 1 ( x al~t x W', \\'('ighl :ll~ Ih~.

Cud(, \Y urd: TO\\" E1..

TYPE 367 OUTI'UT TIIAN 'FOH~IEH
\\'Ill'I'f' 11 ;;1 ig-h I l'Il1111gl' ill Ihe :lpplln'lll In;ld illlpcdance 1:- c1csirllhll"

I Ilddilinll 10 kCl'ping dil'('l'l t'UI'I't'lll oul ur the :'!,(';Ikt'l' windings, 111('
'!'''I't' :1(i7 Output TI"III1SI'Cll'llll'l' i;~ ";llli!-.rlll.'lnry. It is inlmdcd 1'01' lISl' ill

:1," 1,1,,1(> l'i.'('l1it lIt' (j(J{)O 10 lO,OOO·O!1Il1 IlIllt's. Ilnd it,.; illlllL,c1ancC' rnlio
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uf 1 ..):1 i:o- suilllhic' for (l'('clillg' -+000 to -"HlOll-olllll "jH·:thl·I"S (rul11 sud. a
lulH,', This I nlllsl'orllll'r 11:1" It prilllHry indudalll.:l' of n.H Ilt:l1I"ys HUrl ~I

IH,jUHtl"y ))('. n..'sislalll't: of :{OOullnls. It II:ls 11 ,,(·('wllla,'." il1l!l\(,t1l111.:(· Ill'

8.:! 11('111".":1; Hnd a sl'(·lIndal'." D('. l'l'.iislntll'(' nf :Hi7 011111:0:. Till,' t1ircd

('(ll'l'('nl Ihl'jlUgh th~ 111'iull1l'Y i'hrmltlllilt i:xc."ccd 10 lllillilllllllCI'l'S.

j":pl' :30'( Outl'\ll 'l'raIlSflll"IlWl" .•......•....•.• _ • •• • • *:-:J.50
Dinll..'I1"iioIIS :)~~" '\ :jll" '\ i l :!.". \\'t:ight 1 1 ;! II"...

('Odl' \\'''1'11: TESTY.

M[CROPHON]~ AND UNE-AMPLlfJER
TRANSFORMERS

;\ lit: I'n IlllOlli.: IIl1d Ii 11\--;1111 pI if'il'l' t I'll IIsf tJ 1'!lltTS, I'n r III innpllOl H.' ('Oil pI j llg

:llid for USI.' ill tl'lt'pIIOIll: lillc~ I"cspt:t't-j\"c,I,\', Hl't: Id~o 1l\'niJablt" These

1I';Il1sfUl'Ill('l"!'> HI'{' S;lllil;11' ill g('lIel'll] d{,~igll Hnd IIl'pt'IlI'ItJlt'l' to the Jll1\­

III i{il'r I l'a llS r0 l'llJl.'I'';; Jl l"C\'jou.s1 y dC(i(;l'i lwc1.

TYPE fiB:i·.U
SI,\'(:LE-II Tro;\, 'lICIHlPIIONE-TO·GHIJ) 1'11.\ SFOIlMER

..-\ high-flualil.'" tran.sfurmcl' of the !J1'(lPCI' illlpcdHI1(;c I'Iltiv is
l'l:cplircd 10 Itlljust Ihe JU\\' impcdance of lOO~ulllll singl<,'-buttnllllli<"I'Ol'holll::s
In Ill(' gTid ill1I'C'<!Il11('C of the fil'st-slHgc Illllplifi<.'l' tllbc'. Th(' Type 585-)l
Single-Button ~li(''I"olJhol1c-to-(~I'id Trallsforlllc'j' is ch.,.... if.{llct! In fill t!lc'sc

1'('(luil'(,IlICIlls, Tlti£; trallsfol'lllN hilS a pl'illlar." incllldllllCc of O,!J5 h(:/ll'."s
Illld 11 I'l'i1l1:1r." nC', rcsistallc<" of iO ohms. The tUI'II$ ratio is 1 ;~1.

'1'.\ lll~ :3~5-:\1 Si lIglc- Butl"on :\ I il'l'uphotlc-t 0-(; rid '1' I'll Iisf1I nlll'r, , ' , $1 ~"OO

Dillll.'Il,,,iIlW; +1f:!" x ;P/:t x ~;%", \Veight ~I I Ib1O,
('or!(' \Vul'd: '1'A HDY.

TYPE 5115·1112
I)OUBLE·[\UTT( IN ~l1CIl OPIIONE·TO-GIlIO TH.\l'\SF( lJ(1'1 Ell

\\'IH'Ill'VI'1' II cIouLlc-lllitton micruphul1e is llSNI. /I splil winding is
rl'ljllil'('r1 III I IIll' I'I'illlHry of thc 11':ltlsfol'll1cl', The "l'YII<.' :jo.5-;\I~ f)(luhlc~

Butlotl :\Iil'I'Cll'llOt1l'-~U-(~l'id TJ'illlSfoJ'1l1l'l' is similar ill its g'<"III'I'lll ~.'hlll·­

Itdcri~li(':, III the Type 5H5':'d Tral1~fIl1'1lIcl'. cx<:cpt thai propl'r provision
hilS IWCII mll<!<.' fOl' th(' usc of II douhle-hullllll 1lIiCl'Cll'llOrlC. EIl(,h wind­
inJ.:' III' thiloo 11':IIlSfol'l1lC'!' has /I prill1:Il'y indudallcc nf o,n,) !lc'llrys and a
pl,jlllilJ'y I){ '" 1'l:!'>iSt:IIICC uf ;ji uhms.

'f'y Ill' ..jt).-;-.\J'l Dou hie· I Ii111011 :\ I if'1'0IIIIlJl1l... tO-(~ rid 'I'ra IISf0 rlllCl', ,$1:2,00

lJilllC'llsiolls +II:!" x ;3 1/' x :t;l l", "'<'ight:!l I Ih~,

Code Word: TAHHY.
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TYPE 281 L1~E'\I\IPLIFiEI{ TIlI'i~FOII\lE!{~

'.I.'IIe..: Typl:! ~IH LilU·-.-\lllplitip\' 'l'ralliifol'IIICI\" HI'(' rk'sig-11Cf! fUI" 1I ...t,' \\ ith
lilll' HllIplifiel'~. It~ til(' cOllpJill~ unit hctwcc"1l till:' ,,!llIl' of :til alllplitil'l"
tuhe ;11111 the line. nne.! ht:"\("('11 the linc alld Iltl' ~,'icl of nil tllllplilil'l' lulu..·.
Th".'" IIl'e cll"signed for a 500 lu UnO-ohm lill(, impcd:tIH'("
Tyl" :!84-D Plulc-lo-Lillc ('uupling 'l'riln"forlll('!", :-:l:!.UO

Turu~ rutin :~.(;:1

Typt· :t8 ~- E TelephollC' Lim.-·l u-G rid Coupling '!'nln"fllrlm·r ~12.()O

'J'UI'nS ratio 1 :7.:.1
('ude \Vonl: PIG:\lY.

I ) " .. I I" '31" -;>',,. II" 1tIIIll"IlSIUlU -r:! x· :! X _"" I" CI~ I "2 1 .J 11) ...

1.111'£0 I 'iCE'r \OJ,'STI1\'(; Til \l'OSFOR~IERS FOR 'IE \~I'III:\'G I:\'O
IIIUOGE cmccrrs

Till' St'111~jli\'ily or hl'id:{t' 111~IIS11I'Cl11~1Ir... ('1111 !ll' illlT('1\sl'd g'1"('lllly 11,\
11l1'HI1S of nil illlpcclalll'l.'~Hd.iuslillg II"1IrIJifonu(,l". if tht' hridgl' cin:uil dil
fel'i) g-n:ally ill illlpN!aIII'(; fl'Oltl the' 1ll1'asllril1~ ill"II'1I111I'lll, III CfHllllillg
IIll1l'l' til'l'lIit ... lin ltdjllstllll'ni ill illll'l.'fl:tncc j.; It/SO 1'('C(uil'l'C'l ill Ol'ON' 1(1 gl't
lwt:o.illtlllll IIU\\l'l' f ..lllll It "UIll'l'l' In It Itl;1(1 .\ 11111111)(.'1' of 'llriithl ~rlliin

impl,<lallt'I'-luljuslill,g' trllll .. fuI'1l1l'I'.s h;I\(; Iie'en ,ll"doll('(l. "" \H.·II :I'" 11 l't'\\

fixl'<l-raliu 11'H1l~fol'lm'l''' foJ' "'pc'('ifk n(,"1.I:;.

TYPE :~.>9 \' 1111 lliLE·1( Ino Tn li\SFOnMEfl,;

TIll'SC tnlll>5ful'lllt'l'1l lin' "upl'li '(I ill tWII gl'tltll'''. In \\()I'k Hut of rt'l
;diH·I.,· hi~h illll't'd;tn(,tl~. ,'5(1()O 10 :!().OOO I)hlll'" nr to w{II'k oul uf :WI) III
liOU-olllll ('in'uit.;, EUicil.'lIl'.' i~ lllllinlnincd dl)\\ II to GO (·,\"C.·lc:; in each ('1\ ..\.

Bulh auto II':tn ... fol'ltl(.'I',. alld t\\U-\\illdin~ h,ansfol'lllCl',oj IIl't' antilnule, .\11
typt·.. l\l'l' pl'o,-itll't! with tt'l'll1illllls to fit the Type 2T-~ Plu:;rs. a enll-
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n'nicut ft'alul'l' \\hich r;\l'ilitHll's <'ilTUit dWIlg'ts. TIll' ralio is dlllllgl·d

IH' llll'ilt1:- III' a tap S\I ih..h un whidl j, l'Ilg'!'an:ll 1Ile' sl'('f)nt!ary-Io-prinllll'y

hIm", niHil. The h'nll ... l'u"'lll'l".'" al'{' fUl'llishc·d ill the (ollowing rati()~:

To "urk OUI tlf 5000 10 20,000 Ohms Jmpt'(hlllC(~

Type :3.3!)-.\ 'l'nlll:ifUl'llIl'!'

Tum., l'alio 0.2,>, 0.:3.1. 0..-). 0."7. 1.0. 1.+.
Codl' \\'ol,d: PILOT.

'1'.\"})(: a.39-B 'l'runsforllwl'
'.I'u rll'l 1'111 in O.OH. O.OH. 0.1 :.t 0.1 S, (1.2.3, 0.:3.'),

("nell' \\'ill'.I: PlOT ·S.

Type a:m-c .\uto 'l'rulI ... furJIICI'
TlII'll'l I'utio O.i.j. U.:J5. 0..". 0.7. 1.0. lAo

Code \\'ord: j>I\"()T.

'1'Y1>\.- :U)9-J) .\uta Tral1:o.fonucr
'1'111'11:' mtio o.on. 0.00. 0.1:3. 0.18. O.:l.5. 0.:15.

Code "'onl: Pl..\Z.\.

To \VQI'k Oul uf 500 10 600 Ohms JllIl'ClhlllCC

Type ;J59·E TrunsCunner
TunIs mtio O.2.}. 0.=35. 0.5. 0.1. 1.0. 1.4.

Code \\'OI·d: J'OKEH.
Type :)!;U-}' 'I'nUlS(Ol'lllc.:r

Tlll'lh I'alio O.Ofi. 0.09, O.l~.L 0.18. 0.25. 0.3.5.
Code \\'ord: l'OL.\H.

Type :j:}!)-(; .\ulo 'l'l'llm,fol'llll'l'

Turll,'; I'lltio O.:lfi. 0.:3:'), 0.5. 0.7, lA!.
Cod· \Vord: VOI.I\.\.

Type a:i!)-II .\uto 'l"'Il11S(Orllll'l'

'rurns I'll! io n.Of), n.W), 0.1:3, 0.18, O.:lij, 0.:35.

Cocll' \\'onI: POPPY.

Till' Iwilllnry DC. l'csi:)llItll'C of all lypcs is ·wn nhms.

'1',\ pc' :l.5H \ '/Il'iahk>-HII tit) T I'all:) fol'lller,:, •••...•••.••.••...... :-;20.(10

J)ill1l·t1i'ii()ll~ ;j:i s" x -~~" x·j,! ~". \VciA'ht 31j~ Ills.

T\ PE 211~-1'i TRA!'iSFOH \I Ell

Tlli .. Intll... (Mllll'r i", t!<·.,ign<.·t1 Lo ,ldj\l:)l til(' illlpctlan'c of tlte T."pt,
a:S8 O~<'illol{mph stl'ill~ <:iH'uil. which jo!> llpPl'oxillllltdy GO C)lllllS, Lo

I lot" 1



(;';.\'/;/{.II. /1.1/)/11 ('1/111'.1.\"1"

a higlt-ill1pt·dIlIlC·(: Ill\'H"Ul'ill!.! c,in'uit. Tlte illlpl'tI:lIll'\.: ratio j., ;~:l.}:1. and
I Ill' tl'all~rOl'llll'l' i:. (!l- ... ig-IIl·c1 til \\01'1... intu H 1(l;It! "f :W tel (10 ohm".

Tyl'(' :U·l.)-X 'l'r:lIl,,!'Hrllll'I' ................•..••........... ~s.oo

I) ' . '1'" .), II .),"
IIIIt.'n"jUII1'l' :! ,.-) I ... - ~ •

1'0\\'EIl Til \ 'SFOIl \1 EIl~

Smull '141\\ \'1' I rall:.t'nrllll'l'''' 111'(' 1''''ljl1; I'l'd fur nll'Ul\llI Iuilt' l':';Til:t IiOIl.

hHlli for pbdt: "upl'l.". Ihmu,g'h a n'ditil'l' ami Hill· ... and for til:ull'lll

"ul'ply..\ 1:lI·it·l.'" Clf tntll~rIJl"lIl(,I'" of !loth '.'pt'" i .. :t\ailahll'..\11 the"','
trall ... flll'tlIl'rl'o :In' "'('aktl Ililll W;.IX lu (,Iilllillal ..,!tlllll frol1l lalllillation ,ih..,,­
1;1111. alltl ltl'(' l"Jlltailll-t! ill Illaek jllll:tllll(-,<l dra\\I'-1'llt'l'! ('/1"(''''.

7\1'E 505 Til \i'\SF('!I \IEBS

The "l'J'pl' 50:3 Trallsforlucns an' intc.'nt!cd rUI' lIl')C ill high-n)Jtllgt·
jHlWl'r l'qlliPlllCI1I for supplying sud' tulJt'~ liS the 'I'ypl' 11.:\-110 ({'X­
:$1 fI) llud {'X-:~U)O (CX-:S:30). alld fot' usc ill II lIHtl C'tI I' trallsmit Ic-rs. TIH.'sC
IntllSflll'lllCl'S h'I\'{' II :lOCI-wall r:II'jug. They IlI'e dCJ;igllc'cl fur OI'Cl'Iltillll
frlllll 105 III 11;;-\'011. :30 lu (j()-('ydc lillcs, and HI"(' :l\'/Iilllhl(' with lhl'
follllwing );(,CfJlldltl'y nlltllg'<.'!) hased Ull '11:3 votl!! primary input.

'l'yl'{' ;}(S.')-.\ Illtlf-\Yan~ Tl':lnsfol'llll'l' ~1 :~.:30

. '(,·contlnry \'ullagcl') (,iOO "olls 7..3 \'olt~ 7.:3 "oIts i.5 Yolt ...
,\Iaxinllllll l'UITl,'lI1 :lOU :\1.-\. 1.5.\mpl·n:s 1.5 .\Illl't:n·~ ....\IlIIlCI"C.·'"

('odc \Y"l'd: '1'.-\ HOO.

Tyl": .j().1-B Fldl-\ran' 'l'nlllsfonlU..'1' $1:~.50

:;(·cunrJ:lI'." ,()lta~(::,,> 1200 "011.., (nilh cl'lIlcl' lap) i ..) '"HI! .. '.:> roll ...
".'Iaxillllllli ('UITI.:1l1 :lOO :\1.\. :l ..) .\Ill(l. :L1 .\1111'

('O((l' \\".1'((: T.\CI'!'.
Dilll(·ll .. iullS, built 1."1'('''', '}:~.J" x f)1 I" X ,;1 I'" \\'(']1!ltl I·I-!.I Ih:-.

11~(;1



G/';.Yf;/I.IL /1./1)/0 CO.1I1'.I.\T

TYPE :l(,,, r'LATE·.TI'PLY TIUNSFCllOIEII

).'01' IO\\-\'O!IHi-'l! plate "wpplil':-;, illl"'IH:t·c1
ror s<:n-j('(o with 11I1I1'Iifh:r:-, l1:,illg-I'X-1TI (CX­
:37]) or silllilal' pll\\('l' (llbel:'. a !lnw('., I rUlll;­

funner C1f IIIWL'" \olbl.!{<: :Illd !'tlIILT j'Hting titan
the Typ'-' .::lm> 'l'I'lLlI~rnmIL'I' i", l'(-qui,·cel. Thl­
'l'yll~ :lti.5 Plate-Supply 'J't'Hllsfol'llu:r IS

designed for us<: IIi) H pOwer-Hlpl,l", II'HII;;forlllcr

ill slid. ('I[llil'llll·lll. Il i~ il1ll'lIltl,d fllr lllOl: IHI

105 to 'I:l:j \'011, fjO to GO-(,\'<:!L· linl·s. 'l'lll

110'1'('1' 1'1l1iltg i:, in watts. Sl'l:Olldal'y \'llllag-L'li

111'1..' ;):'}O (100 1l1ill:Il])II'I,:I't'i'i) with II CCtlt('1' tnp. aurl T.:,) (:L~ 1I1l1I'CI'('S).

$(UHl

\\" (.j "II Io

Corle \Yort!: "1'1-::-1011.

PIHlc-SUPIJ!y TmllSfol'lllcr .

l>il1lCII:.:itlllS 4~~" x a·-,s" x .~~~".

TVI'!': .IIO·A LOW·VOLTAGE TltANSFOIl.\IEIl

Till' Type: ·HO-.\ Low-Vnl1agc 'I'nlllSfurll1cr is prillillrily inlcJldl'd
ft)l" filalllclll !illIII11." {If altCrtlating-ClllT<:llt ll.ll)(:s. I.ike "Ill.' cltlu'l' IIO\\'CI"

t rHlliiforlllCI'S. it is dcsig-lled for tlse (Ill 105 to 1t5-\'ult, ,'50 tu 60-cydc lill(,s.
'I'lie l>ow('I' rating' is ~() waHs. Tile folluwing' "ulhl:;":;; :tl'{' 1l\'llilnhh·:

~-a.5-5-7.;j. All windings an' ,.;cparllic.

'I'YI'l: 4-tO-.\ Low-\"ultllg'c Transt'OI'IlII'r ...•.................. $1.00

Dilll('llsinns 'P/I," X ~:Fh.;" X -loY:!", Weight 'P/:! lhi'l.

Codc \YOI'd: 'rl(~Jo:IL

TYPE ,115 PLATE·SUPI'LY ANO GltlO·BI.\S l"NIT

The illC.TI·:tsing usc of high plale ,·ullage... un \'aClilllIl lub..,s 11I"1..C:; the
U!)l.: HI' a plate-supply unit :\(1\-15abl" ill tit!.! lahnnthJI'.\'. Till' {'('OIIOlll.'" uf
such it unit is plldicul:'Il'J,'- 1UIlI'hd Wlll'I'C the use of till' plalc ~upply

is infn·qlll'lIl. ill\'Uh'ing c1l'tcl'iol':ltillll nf hlltlel'ic$ whcn nol ill usc,

Th" Typ(' 4·H' Plall'-Supply ulid Hrid-Jii;H' L'lli! hit" "('\,:11 deliigllC'<1 10
11ll'l't I Ill.' (ll'l1lHlId for a tllll1"llughly rll'l,(,tldHIII(, Jigl,!' ~lH.'k(" "B" J'lJ\\'l'l' unit

LIllI! is rcadily Ildaplnhlc to till: n:quil'l..'lllcnb of rsla/ldal'd luhcs. .\11."
cOlllhilllllioll nf \'llltHg'C'S from 0 1:0 lHO l1l:ty hi.: takl.'lI [roll I IIle (mil' positin:
"W' renninal,;;, All HdjuslalJll,' g'l'icl-"ias \'oll:tgl' frUiII 0 I" 50 i:. 111:;(1
II\'aiIHhll' 1'01' llS(' Oil the po\\,el' tul)(, nf HII 1I1llplifil'I',

I 1~i I



(,'f,XJ::II,If. RADIO 'O.1!P",\"]"

Type I 15 Plale-Supply ami Grid·alios Lllil

\'ullugN~ an' \';ll'il'<! by lllovillg' ac.ljuslllbit c1amp~ \\illl thulIILscrc\\1)
:dullg H "irc-woulld rcsisl:ll1('<". 'VI!tI1l lh~ dumps a1'C ~l'l for the proper
IIpl:I'/tliug- \'O!tllg'{:S or lhe lnh('s, the thul1lhst.'rt:\\1) arc lightcll('(l and \'011­

ngt.'$ will I'l'lllilill COliS III II I. hlll lllay easily he.: !'cmljltslcd I€I ll1('ct 1If'\\'

I'Lill1 in:llu'lll s.

'1'0 make: Ihe ullil nhsollltt'ly slife '\'(:11 III Ihe hlllld:-. of pt.·r1)OlHi 1I0t
t'llll1iliar with L,It'dr;l'HI c!c·\';\'C's. llll i.l\,11 OlLlll tic.' l'ul-nut swilch i~ !ll'o\·ic1f.:c1
which hrcakll. the nO-rolt .\C. circuit wlll'1l tlte ('0\('1' i~ rl'lllU\'('d ftll'

Ilcljll:,ling "ullllg'C':- 1)1' ('OlllICdillg' wire:, to binding pOl'll,.;. The Type .~~.j

Plnk-Sllp!'I.,· III1lI (; rid·Hias I' nil i~ dcsig-lll:cl rOl" \.lS{' UII 10:'3 lu 1:l.j-\'ult,
.10 lu HOI'.n:I", liIlC~, nlld llS('i'I It Typc' I'X-280 ((').;.-:.IRO) Ih'clifit'I' 'J'lllw,

Type 44-,1 Plnlc-Sul'l'ly ;tlld GI'irl-BiIlS I"nil ", ' ,. $:JJ.{If)

Dilllt.'lll.. io/l" 15 1 ," x 7" X 7". \\'l'iulll 1H Ibs.
"

ntl,,' \,"01'(1: .\ PPI.E,

Type l'X·280 01' eX·:l' H,'Clif;c,' TuLe ' """"""",',', ,;-k,jO

'I'his unil j.. Ikl'"..rl! h~ tht, ulIlHo CoqlOrltlilm of .\IlWrit·lI '\llil IIM,tl{'ialc·,1 "01I1I"ll1i,",
(or r:uli" ;11111111'111'. 1':\lwrilllrnlal, ;l1l(! hromlclll'ot rt'(',,'pli"ll "'ll~.
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Uf;SF.II.1 L IIA DIO CO.JI P.L\"!"

TYl'E 100
I'LATE·SUPPLY I\NIl INGLE·STAGE PUWER .\)II'L1FIEII

Tio Type ·100 1'1,,10-- upply
llllci Sing-Ic--Stage Il uw \'" .-\lllplifi('r
furllishc:-- a t'Olllpll'h~ st:cg«: of 1'0'\'1.'1'
amplification. :t!oo "dl 1\:-0 plate powc.r.
fur lilt: tl1tirc f('(· ...i'·cf" The pow('1'
Ulllpliflt·!, lise.... lIu.~ Typ· CX-171
((,X-371) Tube. Thl' rcetiticl' tul)(.­
IS 1100 1ypo I·X-iHO (CX-380)
Tu1>c. This unit OpCl'ntcs frolll
1 O~j Lo 125-\"olt. 50 to GO-c.,'c!e .\C.
lilU:~ alld IlI'O\'iclcs "oILngcs of -15. 90 nnd 1:.35 ,·olts. !Iud H high pl:lte
\oltaf,rt' of 1 0 \'olts. tog-elhel' with the Il('('(.'ssary grid bills £01' the powel'

lllhe.
\·oltagc."i ltfC sccur<.'(1 by means of fixed rcsi.~tallc('!j. Th(> ,'o)btgc

ell'ops pCI' millillllli ere loud ::tre ns follows:
T:I" Opt'll Circuit '"nl!llge I1rop Pc'r )Iillilltlll'l'rt·

~i1 50 2.35 I"oils
no ]]8 2.:),; I"olls

1:J;l 179 2.92 Yolt5

'l'Y1IC 400 Plate-SuPI,I.'" and Single-Stnge 1'o\\'er .\Illplificl'.
without lulJcs , S::J5.00

Dim('llsiolls 15 1 ," x 7" X 7". \Veight 18 1 ', IlJs.
Codo \V01',1: A l\"1\ I..

TYPE 390 AND TYI'E 395
PLATF.-SUPI'LY AND pOWEn·A,'1 PUFIER J( ITS

The Type :390 Hcdl'olli\it
t'OlllaillS all parls nC('CS~I'I'." ror

the cOllsll'lldioll or It pill It'­
Slll)llly 1I1l(! powCr-lllllj>lifi"I' unit
silllilal' in opc.'rntillll tu tilt" Type
400 Plfllc-Supply Hnd Singlc­
SllIg .Po\\'cr .\lIll'lifi'I'. with

th exceptioll or H l:S:j-\'oll lap. This kil include!' :t (!l'illcc! hll<i;"bourcl.
cord with wulJ (llug. so<:kcts. binding-post strip. binding po.'-ts. and :111
SCI" ws :lnd nuts.
Type :190 He-t:holl Kit. \\ itholll tubes ~2+.00

Dimensions 15" x 7 1-'2" x 51 ll!. "'eight lTJ,::! Ib.,.
Cod· n·ord: .\:\\"IL.

r linl



GENEIIAL RADIO CO.l1T'Ai\T

The Type 395 Haythcon Kit irs exactly lhc sume flS the Type 390
Hedron Kit, except tlmt it ('mploys the Raytheon Type DJ-l Tube liS

u rectificl".
Type 395 Huyth<:'on Kit. without tubes $25.00

Dim(,llsions 15" x 71At x 5%". \\7eight 17 Ibs.
Code \Vord: AI'AB.T.

TYPE 405 PLATE-S PPLY UNIT

$4.50
$:3.00

Type
Typc

The Type 405 Pl:t te-Supply -C:nit
is designed for usc where only a pl:.tte
supply is rcqllil'oo. This unit utilizes
tlte Huylhcon ]]I-{ 'rube as H rect.ifier
nnd supplies four plute-\'oltagc hlpS of
45.90, laO and 200 '·olts. The \'oltag'f'
eh'ops per milliumpel'c load ,\t the '-:tri­
OU~ btl'S a,'C liS follows:

T:lp Open \'olta~t: Drop Per ?llilliillllpcre
45 55 ~.25 rolts
90 132 :3.50 rolls

1:30 205 :3.10 rolls
200 200 1.BO r 01 Is

Type 405 J)lnlc-Supply l'nit. \\"ithouL luhe """",., :'20,00
Dimensions 9Jft x 7" x 6". "'eight 1:3 Ihs,

Code \Vord: AXODE.
1.111 HHylhc(lll Hcctificl' Tube """"'.""'.'.',,,,,
l"X-171-.\ (CX-:371-A) 1'0" Tube .

TYPE 527-A RECTIFIf.II FfLTEII
The Typc 517-..\ Hcctificl'

Filler i~ a (·tllllpicte (ilter fOl'

hcn,'y-dllly pillte-Isupply tlllits. il1­
l'ol'!IOra Ii tlg' IWI) dlOkcs and I.t con­
dell':-:l'!' a,:,sclilhl r of ....-2-4 )11<',
Eal'h choke has /til indll(;llll1cc of
Hpproximately 15 hClll'yS, and :I

ttl rl'en t-cHI"'ying l'H pal'i ty of 100
lllillilll)lj>cres, Tile DC, l'csistllncc
is 175 ohms fOI' cadI choke, The
('OlllkIlS('I'~ arc ralerlllt 1000 volts
continuous ~l'I,,'i('c, The filter is;;
... imilar in Ilppl'III";Ill<..'C to the Typ/..·
565 TI":lIl~forml'I'':-:, Conn('etiolls arc in the form of \\'II'C le<leis, II I'i

mounted in a f1I'HWII-stcd case with black japall finish.
r 1:30 1



G£.\'J::II./ L ll./VIO OJ1lPA.\'Y

Type n:t7-.\ llcctificl' Fillcl' .

DimCIlSiolli<l .'):~'1" x 51 I" X :')1 I'" \\'eight HI:! Ill..;.

ode ',"ord: F.\TTY.

--00

$11.50

III lI1'>S Illbling ffluipll1cnt for till' Inhorlltory. small purls such no:> ~ul'k­

cis, hindill!; posts. knohs. dials. etc.. :ln~ n.,'<luircd. I"(}l' lin: COIl\'ClliclIl'l'

uf lahomtol'ies lts'iC'lllhling instru1llents (01' theil' own u ...(' \\l' arc lil'tin:r
til(' \ariou", "tnlldanl p;ll'b used in OUI" OUlIl'CluipllIcnt.

TYI'ES 260 \ND 280 l'OIICELAI:\ Ii\SUL \Tl)nS

1'"01' lllllcUlln insul:tlion. cOlTcdly desigucd
pOl'cclnin stmin illsuhators are to be prc(cn"t..,(!
to other cOllllllcrcilll 1.Ylws. The Type :280
Strain lnsulltlor. illustrated. will be (uUlul
purticu!;u·'.,' salisfllclol',". It is made of t'arl'­
fully glazt'(l hmwlI porcelain <uld \\-i11 withlthUld
"C\'l're wcutll('r conditions.

Type 260 Type 280

T."pe 1S0 !:'tl'1lin IU:iulatol' ,., , '".,. ",.,., ~ .12
D · . 'Ill" 11" 1" " .. Itl111cnSIOllS "t' 7"2 x ~ x . elg I

Code 1Y0nl: HI·LI.EH.

J. oz.

,-\lIulh(:I' cunn:nicnt insulalol' is the T."pe ~(jO \\'Itil Illsulalor. 1t
11111.'" Uc ust.,<1 inside to SUJlPOI·t \\'il'ing or inslnllucnls. 01' IIl1t.'" lx- used out­
side for suppol·ting bid-ins QI' g"ound wircs. Two of these insulalol's
with a lhn..'lIdc·d rod (.'ullllecting them IlUlke 1111 excellcnt leud-in comuina­
tiOIl. Since thl'Y IlrC /t1so cunslruded of glltzcd bru\\'11 pOJ'cclain they
muy I;c used eilhel' illdoors or out.

E/wh instllutor is equipped with HUts alld WUShCI'JO; assemhled. as

illustrated.

Type :l00 \Vltll 1llSlllalol' ,., . , . ' .. , ' , . , . , , .. ,. $ .:W
Dimensions 2lfs" x 21h" x 2". "'eight ... oz,

Code \\·ol'd: CONI

DIALS

The Gcneral nadia Dittls ~lrc of hl·uss. finish('1J tn l'('semble frosted
sih'cr. with ~rudualcd scttlc in hlock. The TYI>e 302 ulld 303 Dillis
IlI'e provided with It :.peciully dcsigned ,'crniel' attllchmcnl. consisting of
a fiber pinion moulltt:..d helow the din!. tilid enl'llging with a getll' behind
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the dill!. TII(~ 1'1111011 IS ll1oulllc'c!
Ull It Hunting 111'111•• ll\{l is held ill

dUSl' eOlltlll't with the gCl1l" h.,'
lIlcall~ of II ~l'l"illg. The pinion i~

IIIC1UIIICtI un Iht: frollt (If the' pllll(:J.

:Iud hut 0111.' mOllnting he)1 h
n'luin'd for the l'nlin..' \emit!'
att:lchlllcnl.

The Type :.n 0 11I1tl :31 i Dials
III'C ~illliin .. to thc Type 30:! and
30~ Dials. but do not IHI\'" tllf,'
Hl'nicl" II II :tchlllcnt.

$1.00

$ .50

End. dial is pad,L-c1 \\·jlll cdluloicl ilHli('atcuo. IlIIeI It template IS (>1'0­

"idl'<:l fur lIIounting. .-\11 dialll Hn· r1('si~II('(1 fOl' a I I illelt :-ollltr!.

Type a02-2;J/' GCilrt..'C.1 Dial $1.25

Dimensions ·P::;" x :3-1". \Y<:ig-hl 10117..

Code 1I'01·d: D.\ISY.
Type =30:1-4" GeHrt'.! Dial $2.00

DilliCI1SiollS :JJ/:t x :Y.I". \Vcighl (j oz.
Cod.., \Vonl: DAl.LY.

'1" 'J'I I) ')3'" I)' I.'1'". --7.1 111 .•....••.•....••............•..•.••• -.

Dimellsions Z~:'t:1f x ~,~t. "'eight :JY:! HZ.

Code \Vonl: DA~DY.

'1'."1'(' :117-.J." DiHI .

Dimensions 4" x =¥a". \\Feighl GY:! oz.

Code Word: DEIlUT.

I 1az 1



GESEIIAL llADIO C0.111'ASr

SOCKETS

T)'I'C 319 Type 156 T~ 1>< -138 Type 299 }

111 the clf:",i,1(11 uf all Gencl'lIl Haflio 5u('kcls, cnre has been Luken ilr

c~lch elise to make the sockets meet specifically the !'('(Iuircmcnls of the

tubes with which tht,y lll'C to be lI5c"d. )loulded parts :Ire of bnkclite lind

Illct:d parls alOC nickel plated. with the ese('plion of soldering tCl"lI1illHIs,

which :HC: linne·d.

TYPE 156 SOCKET

This :lOt'ht is designed for tubes having the Ial'gC L"\' or llX-bnsc.
The phosphor·bl·oIlYoC contact springs ftl'C so arnlngcd liS to make positive
contact 011 the sides of the lube: prongs.
Type 156 Socket ..... .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. ... $, .15

Dimensions 2]/:( x 2lj2" x 1%". \\'eight ~ oz.
Code \\'o"d: SO IlE I{.

TYI'E 299 SOCK ET

Tile Type :lU9 Socket is designctl for tlte LT-l gO tube. A multiple
spring lllilhs contact to thc boltom of the luhc prongs.
Type ~99 Sockd ...f. •••••••••••••••••••••••••••••••••••• $ .35

Dillll.:nsiollf.: 2~,t x ]%/1 xl". \'\T eighl2 oz.
Code 1V0"d: STon Y.

TYPE 349 SOCKET,
This socket is designed for the eX-type of tuhes. Po."iti,·c cOlltacts

arc marIe with double gripping springs to the sides of the tube prongs.
Type 349 ~ockct $ .35

Dilll<:lls-iolls ZVt" oX 2Yt" x o/.'j.". n'cight 2 oz.
Code \\'0",10 EDA'i.

TYPE 438 SOCKET
The Type 4:38 Socket is dcsignc'fl (01' lISC \\ith a tuhe !Ill\'ing II fi,'c-
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GEXI::U.II. IUIJIO (,0.111'.1.1')'

prong !Jusc. Us construction is sil1lil:t l' ~o lite Type ;J-I.!) Socket.
'Type 43B Sc)('kct fOl' G"Y-base tubes .

Dim(,llsions ZY2" x 2~u x :¥l". "'eight:2 07.,
Corle II"ord: 51'(11) '.

,. .,-
'1' .·)0

Type 309 Type 3·16

TYPE 316 .\DAPTEH

The Type 3lj.(i Adapter l~llHhlcs lite L:X-l!HJ and I'X-1 ~O tubes to
he llsed ill shilldard lube sockct~. The adapter is of mOl.,ildcd bakelite.
A sdscn::w is l)l'ovidcd 1'01' seeUl'jJlg the tuhe firmly ill tit" adapter.

Type :J.Hi .\daptcl' $ .:lO

Dimensions 1]/:/' x l1h" x'VS". \\'eight 1 oz.
Code \1'ord: .-\I\B SS.

TYPE 309 SOCKET C 511 «)I\'
i\lllllY of the lllldcsinluh.! noises hMrd in a J'lldiu set ttn~ due to lite

lllicroIJhonic adiou of the tuhcs. This condition llIay he ~OIlIC\\"lltll reduced
by the usc of Ule. Type iSO!) Socket Cushion under tile Types 156. 299.
34H and ...38 Sockets. 'I'his cushion is of sponge l'llbbcr.

"Type 30!) Socket Cushion $ .2:1

Dimensions 2111" x :l.lh" x ~~t. \Vcigltt 1 oz.

Code Word: S.\UEH.



G/';SEIi./L II./Ofl) CO.l/P.I.\"I"

.J

2.74-£

Z74-C

2.74-J

2.74-P

274-6

274-A

f)••••o ._,

Z. 74-M

274-T

274-G

• I- -,- ­f r f
!! 1

2.74-5

The cXJll'l'imClIll'r will find the "UI"jOUS items liskd untlel' the Type
:n-4: gnall) cOI1\'cnictll for c:-.:pcrimc.nlltl WOI'l... Thi:. gnlllJl ('uu:sisls of
11lUlti-C:OlIlIl'l'lQI' plugs. jHc... ks. plug's. lnUl:irOrtllCI' l1I11lllltillg' hllses ulld evil
lllflllllling ImiOt'lS. The nll'iolls plll'ts of this g'l'ou}l will he found hHlldy ill

COlllllltt'illg dill'CI'Cllt lllcthuds of couplill~ ('jlhc., lit rudir) 01' !luelia he­
qllcnclc~.

'I'ypt'
:!H-.\
27~-B

Z'OI·C
2'l·1)
2jJ... E
27 .....••
:!'l·G
:!7l-.J
27 ... ;\1
tH-I'
:!'H-B
:!il-S
2;1-'1'

f)t'~criptioll Prj"I'
a-.Jack n;lse ............................•... l'( .60
l-Jllck Has.:: .•............••••••............ .65
'.?-J :lck Base •••..• ••.....••••••....••..•... .541
Sillj.l'lc Insulall'/1 PIll)! ...•..••••••••.......... .:!!l
:;inl!lc I'lug .:!II
,..... Plll~ )Iouutinp; U <;c .....••.••.......••... .7:1
Opcn J)ouhle Plu;: .•. •••.... .!jl'l
.1 l!('k ...•.•........••....••••••••••. ,........ .n!!
IlIslllah.'<1 Douhle Plu~ ....••• •••..•...••. •. .~n

1'11I;r .•.•..•..••.•...•.•.... •..••••••.••••• 06
.....Ganj::' Plu¢ ...........•....•.••.•••....••.. .!ill
Sltort·Circllit .Jock ........•.•.•• ••.. •....• )j()

Douhlc Adjustable .J1U'~ ..•••••..••......•... ."''''
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GESEHAL RADIO COMPANY

-I

138-W

138-Y

138-C

;1lU~

138-Q

""~
138-8

138-U

~
~ 138-Z

=:1::1
138-0

~\IU _._' !ii=
\ 138-T

202

139-A

138-A171-F

137-J

137-K

)I/SCELLA rEO S PAHTS

.-\11 metal p'lrts an.' Ili<:kd plated. Knobs and other moulded parts
arc of bakelite.
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GESEIIAL IIADIO CO.J/l'ASY

BINOI 'G POST
T~ (l~'

I:~-.\

I:m·\\,
I:IS-\"
I:jh·/.

nc...criplioll
Uukdite
X. P. Bross
~. r. Hra~

:-;. P. Urll:>s

Dialuctcr

3/1"
"; /16"

1/'2"
:l/ft"

I kiltht
;,/'d"
I/'i"
=3/1#
.)/ 'II

Screw Size
10-3:l
6-3"2

1()..3"1
lj·:.t!

!'rice
:;:. .18

.OS

.U

.01

TrlH'
I:~-B

l~('

l:lS·»
Ia."l-(~

Typ{'
1:I!k\
171-F
20'!

SWITCII CONTACrS \ND STOI'
Description Pril'..

1/1-" C(lultlcl (or Type '71-1" S\\ilth ,.:.1n
5/16" Conlnel for Tn}t' .139-.\ or :-"l)'! S\\i1ch .In
a/I(W Contact for 'I'ypc 111·1" 5\\ih.,I1 03
:;witdl Stop. with IlIlt........................ .01

WITCHES
D~ril'IiOIl I~rice

:,!lultiplt·.Lcaf Switch J~i'" Hadiu _ ,.; ..so
Sillltie-Lt-of S\\ilch '7 15" H:lclius .•.•••.•. _........ .30
Low Conlact Resishlll<'C 5wih:h J3~" UndiU5 ... _•••75

T)'pe
lai.1)
137·»
13i·11
I:J7·,1
137-,1
137-K

KNOBS
D(·S(·riplioll Price

:\lnllltlCiI t'1l(11o. II i1h poinler (S..1111(, os llSCiI II" Type l:l9-.\ Switch) ;>; .30
~'olllll<:d Knoh, without pointer,............................ .25
~11I1I1c1(·c1 KMh, (some as usetl on Tnle ali Oi"I) ......•....... __ .50
,\I('uIlIN! Knub, Idlll poinl('r (S'llll(' liS ul't.·d IMl 'l'ype :UO Hlot· lal) .. ,. .20
~1{llll(lcfl Kno!'. wilhoul pointer I~

:\If,"ll1t·t1 Kllob, (1'0:1111(· as uSed Oil Type 2~7 '·crnicr) ". .15

Tnc
1:J8-T
laS·l·

B1NDlNG-I'OST TOPS
1)f"l)cripUon

Jnt.'k-'I'op nindin~

,Ill(·k-Tul' Bint1il1~

I'rk('
:r .W

.10

TYPE :~37 SWITCII ES

The experimcnlcl' will find lhe
Type :3:37 Swilches l'Olweni('nl [01· ex­
perimcntnl wOI-k. The consh'uclioll
is such tlllllll. quick chllnge--{)\·~r may
he efl'cctcd.

T~pc 3:)7-.\
Tn)(: 337-B
T~'Jl" 337-C

I))~J)T Swileh
~ PDT S.....ill'll
lil'I)T S" ildl

$ aoo
7.00

If),OO



1!'\:-;TH(')Ii':~T

I:-1DEX

TYPI':
.NU;\IBI·:U I'.\GI·:

.\lIlplifi\·r Tt·~r S,·t .........•••••••• _...........•.•.•........

.\ rlifil'ial·Cabll' Bt}St'~ .. _. ...•.•.••....• ..••••• •••.•..... . ..
.\tll·lIl1atinn l'ct\\'urk _•.•............•..........
.\lIl'flu.lli,nl :::';cl\\'(lrl•..................•.....• _•...•....•.•.•.
l:illl1in;:t I'".~l:o: . ..•.....•..... . - ., . . . . . . . . . . . . .
Hricl~t':' _...............••.•.. _... • . •. . .• .

C111)1l(.'ity Ilri,Ij!(' .....••..•••••.•........••.....•..........•....
Cup.H'ily Hritl~(' .
('llpn<'ily .'I"!l'r . _ _.. . . • . •.. . . . . . . .• . •......
Deemll' Briel~I' ...............•.•_ ..••.......•.••.•....•.....
~llltlld t"lIulllle'laIiCe' .\klo-r ...................•.......•.....•.
\"I("'IIIIU-"1"IIII\; Hridf,"C .........................•................

Coib .......................................••.•.•..........•.•....
Contlcn",er$ . ...•.............•......•••••••••.....••.....

J)1.."(':ulc c..:./mil'n",,'p•.......... '.' •..• '",." ....•...............
I.:l!>oralon· ('lmtlcll:'l:'rS .....•..............•............•......
I.Hhorlltur~ l"uncll'l\scr ......•..................•........•.•....
~lh:ro-<.:.II,clcllscrs ........•.....•••••••• ' .
I·n.'c·i~iull C(II,dClll>~r .
Tunill!! C,mdc:u"""r . , .......•...•.•.•........•.•.•....
'I'tl:lil1:! ('1I11d"u"cr . .......................•........... ... . ..
TlInill~ t"ollc1CII"cr ...•.•....•..•... . .•.•............•....•...

lJiah. ............................••.•.•..............•............
l>irC'C."t.Hcmlinj!" Ohllllllc'lcr ......•.•...••••••.•.•.........••......
Double IllL!)(:tIIlUl'C COUl'll'f .........•.•...•.......••••••..•..•
Fi1l('f Scctions ..........................•.•.•.•..........•.•.•....
FrH!"CIlC\' .-;I;"lIl:ltlh ............................•.•..........•....

/\malt·llr·B,lIld \r:I\'cll1clcr .....................•..............
~\llnllcllr \\':I\'clllcicr .........................•.•.•...•........
Broad(·:tSl \ralc·mC."ter (lml Ville'r ........••..••••.•............
l>ired.I({o'Hlillg \ral'ClIIclt'r .............•••••••••.•..••..••....
Fh·c·.\Ic!c'f \r:l\'i'rn"lcr .........................•...•.•........
l\1:I).;:nclv:>trictiol1 Osdllator (Siu;dt) ...............•............
l\la~"I1t:lvstriclioll Osl'illalur (Twin) , •..... , .
l'ic7.o-Eh:ctrit' O:Will:lltir ................•.•.•.•......•.•.•....
Pic7.u-Elcctric Osc:illatol' ................•.•.....••.•••...•....
I'n:('isiun \\'a\'CIIIl'!,'r ......•.....•. , .. , .•.•......•••••.•.......
Quarl:.;, Pl;llc.~ ...............•............•...•............ , ..
C-.lUUrt7. Plulcs ...............•............ , ...•................
l';lution FrcqllCtl('~ 1\1<:1,'1' ......•...•............•..............

Gah'IIIHllllclcr Shunl .............•................•.•.•.•..•.......
Indllcl:tllct·S .....................••••...........••••••.•••.........

C(IIIJllin/:" Illlpcilancc ...............••••.•.•.........••••••....
I·'illcr Choke ......................•.•.•...•......•.•.•........
Illtluclllllce l';lalUl:lrl!'" ............•.•...•............•........
TUlIing HIllI Coupling Coi'" ........•.•.•..........•.•...•......
V:lriocouplcr ....................•.•.•..........•.•.•..........
\'arlolllclcr (LllhOlratQry) .....••.......•••••••••.........•....
\';lri(llIIctcr , .•..............•.•............

Insulator (Strain) .................................•.•.•..........
In,,"lalor (\\'all) , , .

.J :Ick:. ..........................................•..•...•...........
~la~nctostri('ti"l1 O:.cillatvr (Single) .
~In/:"nt:lostridion Oscillator (Twin) ......•.•.. , .......•.•..........
i\lclcr.. . ...............•

I-1ot·\rire ~lt'lcr .........................•..........•.........
Ilot-\\'irc ~lctt'r ,.,.
Poinll'r G:t1\'1I1l0ll.ctcr ................•...•...•... , ....•.......
Thcrlliionk \'olhnctcr , ...•.•.•.•..........•.•.....

a:,.'j
:t11
:!~9

:J2~

:!Iti
:J:-.:j
2~1)

19:1
I 1-:1
:Mil-B
:?7i

:! 1!1
:!:I!J
:!Hi
:'ljl'i
:!'-.t1
:!17
:~H

3i I

itt';'
:l'j:1
:J:~O

.):11)

:15$
:?~7.\\·

1H
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275
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:?77
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107
2m,
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zoo

121
170
189
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III ~
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18
.'50
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H
60
56
39
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12
10
.6
7

"15

"131
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116
11)'2

6:1-81
79
76
61
7a
80

"'67
65
(i5
71
67
66
76
27

3fHO
40
.10
36
;,19
as
"8
:j.q

I:.H
131
l;j.!)

67
67
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98
97
9;j
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INDEX

TYPE
:SC;\IBEB: P:\GE

;\1i:'l.'dlnnenus Pnrl~ .•...............•..........•...•..••......•...
;\llIhllll CCI/llluC'larll'c ;\lcler .•........•.•.•.........•...•.••........
O:.dllntur:; ..........•.............................................

(Set olso l?rcCjucllC)' Slancl:1rels)
Audio Oscilht(lr ...........................••.•.•.•••.•.•.....
HCIlI-fo're<luency Oscillator .............••..........•.•••.•.....
I.flw-Frc.'<J\lenc~· Os('ill:ltnr .
J:tulio-fo"n."flllcncy O:.cillnlor .....•...................••••.•.....
SltuHllII'd-Signlll Gt'ncrotor ................•.....•.•.•••.•.....

Pinn-Electric Oscilllltur ......................•....•.•.•.•.........
Piew-Ele<'tric- OsdJlnlor (Station) .....................•....•.....
P'lntc-SIlI)pl~' L:nil!l ......................•.........................

PI:lI(',:;ullpl:r IInll Griel-Bias L:nit .
Plate-Slll'pl~' IUHl Sin~II·-St:l.ef: Power Alllplificr ....•...•.•.....
Plotc-Supply nlHl Puwer .\lllplificr Kit (B:N:lron) .
1'>llllt"-SuJlJlly :l.llcl "ower .\mplifier }';:it (H,,~·thc."(IIl) .•.•••.•....

Plll~:' ..............••..................................•..........
Pu~h·PlllI .\Inl'liticr ..•....•..............................•..••....
Hntitl J\ rill ncr..: •.•.....•••.•...•..•.•.••.••••.••.•.••...•..•..•.••
Hct;lificr VillC"r .....•..................•..............•.•.•........
ltesi~tIlIlC·t· De"ice- .

DeclHlt· Il:t·:.isllllll·('S .••..............•..........................
Center Tap HC-.l>htnru:c l-nil ........••••.......••••..•••......
Center Tnp HesistnnC"e Cnit (.\tljm:tnhle) .........•••••••....
PlllIlllom Antennn Ilt"sistor!\o ....••.••••.•.......•.•.•.•.......•.
I'nl(:lltir""et..1'S ••••••••••••••••••••••••••••••••••••••••••••••••

n~htlJllce Standard" ...............•.•......•.................
U h("OlIltll.. • .•..•..........•.•.....••..•.•.......••.••.••..•..•.
Hllt."Oslnli' ••..••........•.•.•......•.••.•...•......•.•.. , ••....
Hhcoslnt , ................•........•......•...........•.•.•....
Hhro"ltlt ...........•••••••.......••••.........••.......•.•....
\'nUlle't" Dj,·jdt'r .....•.•.•.•.•...••.•.•.•............•........

So<-keli' •...•..•••.....•.•.••••••••••.•••.••••........•..•...•••••.
J\llnph.·r ......••.•............................................
So<'kct ...............•...•........................••.....••...
:O;oc'k(" .............•.....•...................... , ,
Sllt'k!'l .............•••.•.•.•..•...•.•.•... , , ...•...•.•..
Su(·k,·t , •••••••••.••.••••.•••........•.•.. , •.. , .
$1'{'kc'l Cu::-hion ............•••••.•••.•••••.••••.....•.• , •......

:;pt·nkt·r FiltC'r .....•....... , , , ......•........
!il)enkl'r Filtt'r ..•...•..•.......•.•.••.••.•.•.•.•..••.......... ,.
StnlHlllrl1-Si~ll;t1 (:('ll('rillor ........•. , ..•.•..................••....
5lrillJ! O..dIlQ~ralJh , .
Swit('hc:.. ..............•.... , , .. . .. .. •.. . .
SYI1I:hronoll~ )lvtor , .•................... _. , , , .
Trnl1sfOl'lllt'rl' .......•.•... _......•......•..................

J\lIIplificr Trnn:..fMlIll'r:. , , .....•.... ,.
AIllIlIHit'r Trlll\:..forllu·r.!o _...•...• , ....•..............•....
l.o\\·-\·ollllj!t' Tr;lll.. rorllwr ................................•...•
Lill~·.\ltlplifit·r 'I'rllll~rlJntler'.; _ .
)1il'riJl'hollc·to-Griti 'I'ran"((mller (:5il1~:I(' Button) ..•••.••..•• _.
)lit'ruphonc-h.l·(iric! 'l'rallsfonlwr (Douhlc Bulttln) .. , .•.••....
Ollll'lIt ., rllnl"fnrlt1er ... , .....................•.........•.•.....
Outl'ut 'l'rlllls(orlllC'r ..............••.... _ .
PIHte-Sufp1r 'I'rIlnllftlrl1lcr .........•..............•............
PU.\oh-Jlu I .\ll1plificr Trul1"fttnllcr:. .....................•...•....
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